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320 tph 


SH RipI-Flo Screen 


XH RipI-Flo Screen 


220 tph 24-60 Superior 
Crusher 


Crusher 


King-size crushing job—from 16” feed to 34” product —with 


two crushers instead of three 


Two important efficiency factors were the key to a new installa- 
tion in Southwest “copper country.” 


First of all, only Allis-Chalmers could furnish the right-sized 
crushers to do the job. A 24-60 Superior gyratory is the primary and secondary 
crusher for reducing raw 16” ore down to 214". Final crushing, , ote 
down to 34”, calls for a 584 fine chamber Hydrocone crusher. 

It’s normally a job for three crushers — but these two do the 
job dependably . . . and both are equipped with time-saving 
Hydroset controls. 

Secondly, A-C engineering service specializes in designing 
plant flows that bring out the best in equipment... designed 
for maximum efficiency, step by step, from bin to storage pile. HYDROCONE crushers, built 

Ask your A-C representative about complete engineering serv- 
ice and the size range of A-C crushers. Or write Allis-Chalmers, Laake 
Industrial Equipment Division, Milwaukee 1, Wisconsin. a-1335 : 


Superior, Hydrocone, Hydroset and Ripl-Fio are Allis-Chalmers trademarks. 
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MODEL 36 (above)—65 TPH 
COMPACT 26 (left) —20 TPH 


GENERAL SPECIFICATIONS COMPACT 26 MODEL 36 
Conservative rating with feed of % x 0 product 
Hundreds of installations at 35% surface moisture 20 tph 65 tph 
prove that best results in Percent recovery of product over 90% over 90% = 
centrifugal coal drying are Percent surface moisture of discharge product under 6% under 6% ee 
obtained with CMI Dryers. Horsepower consumption 10-15 hp 50 hp ; 


CMI performance claims Total machine weight, including motor 4700 Ibs. 13,000 tbs, 
are conservative Floor space required 59” x 59” 71" x 76": 
and correct. Overall machine height 80" 
15 hp; 50 hp; 


Motor specifications 1800 rpm 1800 
| For complete information, write for liter 
CENTRIFUGAL & MECHANICAL INDUSTRIES, INC. 
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What’s the best way to anchor a frog? 


That’s an easy one to answer: use Bethlehem Hook- 
Twin Tie Plates. Here’s why they do sucha superior job: 

First, the hooks on these tie plates are larger and 
stronger than any spike head; thus they keep a tighter 
grip on the rail base than track spikes ever could. 

Next, being an integral part of the plate itself, 
Hook-Twin Tie Plates distribute track motion over a 
broad area of the tie, and remove direct pull from the 
spikes which anchor the plate. This helps check both 
vertical and lateral thrust. 

Because these plates are used in pairs (two plates 
fit neatly on a tie), they can easily be adapted to any 


frog position or angle. And they elevate the frog to 
keep it flush with the running rail. They are also handy 
to use under guard rails and at approaches to switches. 

Hook-Twin Tie Plates are available in several 
lengths. They are low in cost, yet they offer a healthy 
return in safety and trouble-free operation. A Beth- 
lehem mine-track engineer will be glad to go over the 
full story with you. You can reach him through the 
nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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ABOVE: G-900 TRACDRILS with ‘‘Hydra-poise’’ knee-action have 
unmatched maneuverability and stability to sink blast holes in 
any formation. Independently operated, extra-long crawlers 
provide 1350 square inches of ground contact. Two sets of 
grouped controls—one at turret, the other at boom end— 
save time and steps for driller. 


BELOW: A battery of “POWER VANE’’ ROTARY COMPRESSORS, 
supplies air to a group of G-900 Tracdrils on a big project. 
Used singly or in batteries, ‘‘Power Vane” Rotaries have the 
“Go-Power”’ you need to keep your air-powered equipment 
producing at full capacity. 


eee eee 


oe 


© 


0 TRACDRILS 


are at their best in the 
toughest terrains and formations 


... let their power and stamina deliver more blast holes per shift for 
you! Mention treacherous footing and hard rock and you've got 
a job for Chicago Pneumatic G-900 Tracdrils and ‘Power Vane” 
Rotary Compressors. 

Operators find the new G-900 a mining man’s drill. It’s got every- 
thing a driller expects from a high production rig... plus some real 
exclusives, too! It can drill directly alongside tracks with 180° full 
boom swing. It handles horizontals 11 feet high at the face, or snake 
holes at ground level. And you can’t beat the G-900 for safety. Release 
the throttle and heavy-duty brakes lock automatically... keep drill 
from shifting or creeping... hold hard on really bad ground. 

Backed up by rugged, always reliable CP-600 “Power Vane” Rotary 
Compressors with the “Go-Power” to meet every air demand, you can 
lick the toughest formations you’)! ever find. Write for your copy 
of the new bulletin SP-3267 on the revolutionary G-900 Tracdril. 
Chicago Pneumatic Tool Company, 8 East 44th Street, New York 
17, New York. 
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SAVE TIME...PROVIDE MAXIMUM SAFETY 


WILLISON 
AUTOMATIC 
COUPLERS 


1 
H 
| 
| 
| 


COMPANY 


Willison Couplers automatically couple at either end of mine 

car or locomotive even under extreme curve conditions. . . permit 
| higher train speeds because close coupling eliminates 
damaging slack... provide utmost safety for personnel because 
there’s no need to go between cars to couple or uncouple. 
for There are many technical reasons, too, why Willisons are your 
got om best buy. Let our representatives tell you all about them. 
1861-1961 
vg 
real 
full Mine Sales + Transportation Products Division 
ease | | L | 
drill international Division N ATI oO fa A 
_ | Cleveland 6, Ohio l MALLEABLE AND STEEL | 
susan | CASTI G | 
National Malleable and Stee/ Castings 
dril. | Company of Canada, Ltd. Toronto 2-8, Ontario l | 
| | 
he 


NC-1 MINE CAR TRUCKS + RUBBER CUSHIONING DEVICES « NACO STEEL WHEELS 
NACO STEEL LINKS & SWIVEL HITCHINGS 
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Union Wire Rope 


Super strong! Super tough! Gives you fullest measure 


Mangled 
in a 
Wedge Socket 
Here’s a result of improper socketing. It was caused 
by using a poorly designed or worn-out wedge socket. 


Failure at the dead end can damage other sections 
of the rope, too. 


Rusty Road Ruin 


Rust—No. 1 enemy of steel—takes a heavy toll in 
wire rope life. An insidious, silent type of killer, rust 
often does irreparable damage before it’s even noticed. 
The one-strand break shown here resulted when the 
rope was allowed to become rust-bound through lack 
of lubrication. Tests show that, with other conditions 
ideal, properly lubricated rope has up to 10 times 
the life expectancy of dry rope. 


Union Tuffy’s on the job @ Some of the popular types and uses 


4 


Tuffy Scraper Rope Tuffy Slings and 
Flexible enough to take sharp Hoist Lines 
bends; stiff enough to resist 
looping and kinking when slack; 
highly resistant to the shock of 
load impact — that’s Tuffy bal- 
anced construction. Mount a reel 
on your scraper—save wasting 
sound rope. 


Slings are a patented, 9-part ma- 
chine-braided wire fabric that is $6, 
next to impossible to knot or kink. @@2Z 
Hoist lines have built-in strength, 
toughness, flexibility. Balance 
top-performing team for handling ¢ 
every type of material. In addition 


¥ 


Tuffy Dozer Rope 
Mounts right on your dozer in 
a 150’ reel. When rope shows 
wear, just feed through enough 
to replace the damaged part. 
Saves rope, gives you a bonus 
of extra service. Also available 
in 300’ and 500’ reels. 


to Tuffy, Union Wire Rope fur- 
nishes a complete line of slings. 


Union’s Field Organization Will Help Select the exact rope you need from 
the Tuffy family of wire rope and slings tailored to special needs and from more 
than 1600 standard constructions. All have the balanced strength, toughness and 
flexibility that add up to long, trouble-free service. If your rope need is new, even 
more specialized, you are invited to bring your case to our research laboratory. 
That’s the way many of today’s special purpose constructions were developed. No 
obligation. Call your Union Distributor—listed in phone book Yellow Pages. 
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Tuffy Tips w 


of service life when properly used ...not abused... 


¥ | 
| 
Crushed | 
Tractor Cleat Suicide 
‘ The Sunday punch for this piece of wire rope was 
‘ delivered by a tractor cleat—just one of many crush- This rope jumped out of sheave and was soon de- 
3 ing injuries caused by rope being run over or banged stroyed by pulling around the shaft. Actually, it was | 
; into by hard, sharp objects. Even the toughest wire a case of sudden slack which threw the rope out of if 
| rope is no match for this kind of mistreatment. the sheave. 
r 


Union Wire Rope 
Handbook of TUFFY TIPS...Free! 


The “Tuffy Tips” shown here are 
quoted right out of Union’s handbook. 
In it there are dozens of other price- 
less hints on the correct use of wire 
rope. The common abuses and how to 
avoid them. How to save costly in- 
juries. Maintenance tips. The proper 
fittings and how to apply them. Rec- 
ommended sizes. Many other facts and 
suggestions that will cut down your 
rope costs and help you get out of 
wire rope the full service we build into 
it. No charge. Write Union Wire Rope, 


TuffyS Tips 


Tuffy Dragline Rope 
High abrasive resistance and su- 
per flexibility. Gives long service, 
dependable action in handling 


any material—wet or dry dirt Armco Steel Corporation, 2144 Man- 
sand, gravel, rock, minerals. 
Rides smoothly on grooves — chester Ave., Kansas City 26, Missouri. | bY 
hugs the drum when casting for i 
full load. 


ARMCO Union Wire Rope : 
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NEW 631 12 


MPH... 28 cu. yd. (21 cu. yd. struck). 


Scraper ... 28 cu. yd. (21 cu. yd. struck). 630-482C 
Tractor-Scraper...35 cu. yd. (27 cu. yd. struck). 


420 HP (335 HP flywheel)... 
41.5 MPH...630A Tractor- 


NEW ATHEY 
ROCK WAGONS 


38 ton PR630 and PR631 built by 
Athey Products Corporation. 


BIG! POWERFUL! NEW CAT 630 AND 631 


MATCH POWER TO JOB CONDITIONS—AUTOMATICALLY ! 


A new concept in power shift transmission 
coupled with a new 420 HP engine .. . plus other 
proven new developments . . . provides the last word 
in operating, service, maintenance ease and economy. 
The four-wheel 630 and two-wheel 631 join the 
widely accepted DW20, DW21 and 619 to give you 
an even broader choice of hauling units from 
Caterpillar. 


The new transmission and new engine on the 
630 and 631 are designed and teamed to fit power 
to working conditions. This tailored power train, 
together with unit construction, greater scraper and 
wagon Capacity, air-actuated cable control and new 


NEW 29.5 x 35 TIRES 


This all-new tire size was orig- 
inally developed for the 630 
and 631, to provide the best 
combination of size, capacity 
and rideability at lowest cost 
per yard. These tires were 
proven by exhaustive labora- 
tory and field tests. 


NEW SCRAPERS 

Matching 28 cu. yd. heaped (21 
cu. yd. struck) scrapers fea- 
ture increased capacity, better 
loading. Sheave bearings now 
have 125-hour lubrication pe- 
riod. Other matching trailed 
units are also available. 


tires, makes the 630 and 631 the ultimate in hauling 
equipment design! Some of the features are de- 
scribed here. For complete proof of performance, 
ask your Caterpillar Dealer! 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpiliar Tractor Co. 
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NEW CABLE CONTROL 

Live power provides control 
whenever the engine is run- 
ning. Air-actuated controls cut 
operator effort in half, yet re- 
tain “feel” of the control. New 
cable savers prevent breakage 
due to double-blocking. 


IMPROVED STEERING 

New two-jack steering makes 
the 631 easy to maneuver, yet 
retains “feel” of the road. Im- 
proved steering for the 630 ab- 
sorbs shocks outside of the 
steering gear, provides easier 
handling in tight quarters. 
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SHIFT INDICATOR 


3 SHIFTS—9 SPEEDS 


POWER SHIFT TRANSMISSION. This new con- 


cept in power shift transmission automatically adjusts the 
630 and 631 to job conditions. Key to this system is the torque 
divider transmission mounted directly behind the engine, 
which combines planetary gears with a torque converter so 
as to provide power to the three-speed-range transmission 
in one of three ways: (a) torque divider drive (a combina- 
tion of 75% direct, 25% torque converter); (b) direct drive; 
(c) overdrive. Result: nine different speed variations—but 
the operator need only concern himself with the three speed 
ranges and load range controlled by one lever. (A safety 
latch prevents accidental engagement.) The rest is com- 
pletely automatic, governed by a mechanical-hydraulic sys- 
tem. Here’s how it works: 


Operator moves lever into /, first range, to start machine 
down haul road. The machine is now in torque divider drive 
for easy start and greatest rimpull. As speed increases, 
converter is no longer required, so the transmission shifts 
automatically to direct drive. When conditions permit, it 
automatically shifts to overdrive. As speed increases, the 
shift indicator dial shows operator when to shift to second 
speed range, 2. Again the transmission automatically goes 
into torque divider drive. As before, when conditions permit, 
it automatically shifts to direct drive and then to overdrive. 
This same cycle can be repeated in third range. 


NEW 420 HP ENGINE AND 
MATCHED POWER TRAIN 


Downshifting is automatic, too. As transmission senses 
increasing power needs, it shifts down from overdrive to 
direct drive to torque divider drive. When conditions require 
it, the indicator tells the operator when to select the next 
lower speed range. Once back in the cut, operator shifts to 
load position, L. This locks the transmission in torque 
divider drive of the first speed range. 


ALL-NEW CAT ENGINE. Designed specifically for 
the 630 and 631, this six-cylinder, 5.4” bore x 6.5” stroke 
D343 engine is turbocharged and aftercooled. It develops 
420 HP maximum (335 HP at the flywheel). 


Typical of the newness is head design. The engine is 
parallel ported with dual intake and exhaust valves for most 
efficient air system. Overhead camshafts eliminate rocker 
arms and push rods. New shelf head design results in fast 
coolant circulation for outstanding heat dissipation. 


In addition to these and other new features, the engine 
offers .. . the economies of the proven Cat fuel system with 
precombustion chamber (burns No. 2 fuel oil—premium 
diesel fuel not required) ... pressure ratio controlled turbo- 
charger for optimum air flow throughout the engine operat- 
ing range... aftercooler for greater air density for more 
complete combustion. 


FULL UNIT CONSTRUCTION—EASIER SERVICING 


TRANSMISSION UNITS 


Range transmission is case mounted for accessibility, can be 
removed as a unit with cable control and differential carrier. 
Another timesaver: torque divider transmission is removable as a 
unit without disturbing the engine. Transmission control units 
are accessible without disturbing the transmission. 


NEW RADIATOR-FAN UNIT 


Fan is mounted on the radiator 
for more efficient cooling. Now 
radiator, side plates and fan 
can be removed as a unit for 
servicing—or to provide easy 
access to the front of the 
engine. 


SERVICING TIMESAVERS 

Dash swings away to expose 
entire left side of 631's engine. 
Crankcase guard pivots down 
for easy access to the bottom 
of the engine. For easy tire 
removal, rear fenders tip for- 
ward on the 630, and are easily 
removable on the 631. 
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Haulpak® proves itself again... 


Comparative figures show 
18.2% extra production 


This detailed performance report is the re- 
sult of studies made at a large cement plant 
quarry. Impressive conclusion? You bet it is! 
In fact, no other truck in the industry can 
compare with the production ability of the 
LeTourneau-Westinghouse Haulpak. 


The reason is simply this: Haulpak is made 
up with a group of proven components (see 
opposite page), put together in a way that no 
one else has been able to do. It was built from 
the ground up as an off-road hauler; it is not 
just a beefed-up highway truck. Everything 
you see in the LW Haulpak truck has been 
carefully engineered with one objective: To 
give you a NEW low-cost-per-ton-mile on 
your off-road hauling! 


Haulpak dumps another load at 
waste area, Twin three-stage hy- 
draulic hoists raise body a full 
70°, give complete load-ejection 
in just 16 seconds. Hoist-rams 
are inverted to shed dirt. 


CONDITIONS: Hauling toP soil. subsoil. and 
clay loam overburden an average distance of 
7,100 feet with on average 1.3% qgaverse grade- 
Maximum gaverse grade was 400 feet of 5%. 
MACHINES Westin ner 32-ton 
Haulpaks gnd 22-ton trucks of gnother make. 
Loaded by 4¥2-y9 shovel 
PRODUCTION COMPARISONS: (16 loads 
weigned ond timed. ) Haulpaks average 30.3 
tons Pet joad, 96.5% of rated capacity to 
19.05 tons or 87% of of other trucks: 
pak completed cycles jn on average of 8.98 min- 
utes compared to 9.9 minutes for the other trucks: 
Haulpak's speed and faster haul time is especially 
;mpressive when you considet LW joad time of 
1.26 minutes. to .96 minutes for the gmaller-co 
pacity truck. production pet 50-minute hour, Pet 
ruck: Haulpak: 179 tons other truck. 101 tons- 
Hourly production for two 32-ton Haulpaks (two 
operators ) 358 tons. For three 22-ton trucks 
(three operators ) 303 tons. 
SRODUCTION COMPARISONS: Although 
cena two of these Haulpaks sell for only 1.4% more 
than three of the smaller trucks, difference jn pro- 
auction is amazingly high. 
aia 18.2% ABOVE THAT 
OF OTHER TRUCKS! 


FLASH as this report was ready 


for printing, owner of the Haulpaks used 
in this production study purchased 3 
additional LW Model 32 Haulpaks. That 
makes a total of 6 in their fleet. . . fur- 
ther proof of satisfied performance! 


Here are some of Haulpak’'s cost-cutting advantages: 


*Bonus-tonnage” V-body: carries about 6 tons of ma- 
terial below normal floor line, provides low center of 
gravity ... Hydrair® suspension: air-hydraulic suspen- 
sion system cushions load and road shocks, eliminates 
springs, front-axle, and their related maintenance... 
Power-Transfer Differential: automatically transfers 
power to drive-wheel on best footing ... Short turn cir- 
cle: turns in 14 less space than comparable-capacity 
haulers, and much shorter than many smaller rigs — 
greatly reduces maneuvering and cycle time. . . Alumi- 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of Westinghouse Air Brake Company 
Where quality is a habit 


num-alloy fan*: cools engine with less than half the hp 
drain of conventional fans. Thermostat shuts off fan 
when not needed, saves its 10 hp for extra work power 
... Biggest Brakes in the Industry: up to 10,186 sq inches 
of total braking surface. 


Let us show you more proof of LW Haulpak’s cost- 
cutting abilities. We will also arrange a demonstration 
so you can see these trucks in action. Five sizes, 22 to 
60 tons... up to 550 hp. Ask for complete details. 


*Applies to 4 larger-size Haulpaks HP-2350-MQJ-2 


PEORIA, ILLINOIS : 
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NOW IN OPERATION IN 


THE, U. SA. emt 


The Dutch State Mines 
HEAVY MEDIUM CYCLONE WASHER 


A new era in fine coal cleaning in the United States 
has been inaugurated with installations by Roberts 
& Schaefer of the Dutch State Mines Heavy Medium 
Cyclone Washing System. 

The successful performance of the Heavy Medium 
Cyclone Washing System during the first few months 
of operation in this country confirms previous experi- 
ence of 40 plants in 15 countries. 

It cleans fine coal cleaner than any other cleaning 
system. It substantially increases recovery of fine 
coal. It enables coal operators to upgrade coal quality 
to meet premium market requirements. 


om 


NEW YORK 19,N.Y. ¢ 


ENGINEERS & 


ROBERTS & SC 


DIVISION OF THOMPSON-STARRETT COMPANY, INC. 


201 NORTH WELLS STREET, CHICAGO 6, ILLINOIS 


PITTSBURGH 22, PA. 
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If you aré considering a new fine coal cleaning 
plant, or rehabilitation of your present facilities, get 
full information about the Dutch State Mines Heavy 
Medium Cyclone Washing System. It is available in 
this country exclusively from Roberts & Schaefer. 

In the engineering and construction of Heavy 
Medium Cyclone Washing Plants in the United 
States, Roberts & Schaefer has the unique advantage 
of the collaboration of the Dutch State Mines engi- 
neering organization with its technical knowledge 
and experience with many successfully operating in- 
stallations around the world. 


e HUNTINGTON 10,W. VA. ¢ ST. PAUL 1,MINN, 
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YOU PROFIT with (tw) graders 
in your maintenance fleet 


L pays to use LeTourneau-Westinghouse 
graders in your pit. First of all, they step-up 
production because they handle so many jobs that 
increase your overall pit efficiency (see panel at 
right). Second, because of their extra speed 

and dependability, LW graders handle your 
“housekeeping” duties faster... 

you need fewer maintenance machines. 


With any straight-shift LW grader you get 

5 to 9 more full-power gear ratios (including 
reverse) than with any other make. You 

work 1 to 7 mph faster ... complete up to 28% 
more blade-work per day! Or, use a 
POWER-Flow® 550 or 660, and you get infinite 
speeds up to 27.4 mph, with torque converter 
automatically matching speed and power to load. 


Your LeTourneau-Westinghouse Distributor 
will be happy to demonstrate an LW 

grader at your pit. See how its many 
important advantages help cut your cost-per-ton. 
There’s a size to fit your needs, 85 to 190 hp. 


LETOURNEAU-WESTINGHOUSE COMPANY, peoria, 


A Subsidiary of Westinghouse Air Brake Company 


Where quality is a habit 


9 ways to increase pit output, 
cut cost-per-ton with LW graders: 


Regular, more frequent maintenance of haul roads 
Quick clean-up after blast 

Clean pit floors 

Maintain work-areas around plant i 
Keep stockpile toes pushed in 
Keep dumps smooth and level 
Clean ore benches of washed-down dirt | 
Assist exploration teams 


Keep drainage open G-2383-MQ-1 
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Drill hard rock faster 
with your rotary rig 
and the 


GARDNER-DENVER |): 


“MOLE-DRIL”” 


Now—add new versatility to your rotary 
drilling rig with the Gardner-Denver 
**MOLE-DRIL’’* in three sizes: AM4 (4” 
dia.), AM5 (5” dia.) and AM6 (6” dia.). 


Add new power for fast hard-rock drilling 
with the heavy-duty, percussion-type 
*“MOLE-DRIL.” It screws directly onto 
your drill pipe . . . works at the bottom of 
the hole right at the rock face. There’s no 
power-draining rod between the hammer and 
the bit. 


ONLY 3 MOVING PARTS 


Rugged construction cuts down time. Simple 
design reduces wear and trouble. Only three 
moving parts: valve, hammer and tappet. 
Compare these Gardner-Denver MOLE- 
DRIL” features right down the line: 


FOR FULL DETAILS, 
WRITE FOR BULLETINS. 


*Trade-Mark 


BACKHEAD 


Fitted with posi- 
tive-action check 
valve for drilling in 
wet formations, 


VALVE 


Automatic drifter 
type; short stroke 
for fast action. 


BLOWING 
AIR TUBE 


Delivers high veloc- 
ity of air to bot- 
tom of hole for quick 
cleaning. 


EXHAUST PORTS 


Boost chips out of 
the hole. 


HAMMER 


Large bearing area 
for minimum wear 
on cylinder wall. 


TAPPET 
BUSHING 


Replaceable; keeps 
tappet in line for 
straight hole drill- 
ing. 


CYLINDER 


Clean, simple lines; 
carburized for max- 
imum resistance to 
abrasions. 


TAPPET 


Bit screws directly 
onto tappet shank; 
bit replaced with- 
out disassembling 


drill. 


BITS 
Gardner-Denver 


**“Molebits”’ in sizes 


from 434” to 8”, 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


Gardner-Denver Company, Quincy, IIlinois 
International Division, 233 Broadway, New York 7, New York 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
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National Mine 
Service Company. GREENSBURG 


MINE 
LOCOMOTIVES 


‘SERVING THE MINING INDUSTRY EVERYWHERE— 
THE DIVISION 


MANUFACTURING, SELLING AND SERVICING 


THE Famous GREENSBURG LOCOMOTIVES, 


GREENSBURG MONITOR—a great name in mine loco- National Mine in every major mining area. When you want 
motives—is now an integral division of NATIONAL MINE. more pulling power per ton, with longer battery life and 
The complete range of Greensburg Monitor Storage Battery higher efficiency for every invested dollar, check the facts 
Locomotives, from 2 to 15 tons, is backed by the service of with National Mine! 


ANTHRACITE DIVISION ASHLAND BEMECO 
GREENSBURG DIVISION ‘vision 
jashville, tl. Greensburg, Pa 3 
KOPPERS BUILDING, PITTSBURGH 19, PA. ALL-STATE DIVISION MOUNTAINEER DIVISION WESTERN KY. DIVISION WHITEMAN DIVISION | — 
Logan, W. Va. Morgantown, Madisonville, K indiana, 


W. Va. le, Ky. Pa. 


” 
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RAIL AND WATER SHIPMENTS 


In order to better serve our far-flung customers in the 
process industries, we have developed at Beaumont, 
Texas the most modern Sulphur storage, handling and 
loading facilities in the world. This terminal and ship- 
ping center is now receiving deliveries from all four 
major TGS properties in Texas: Spindletop, Moss 
Bluff, Newgulf, and Fannett- the most recent mine to 
be developed. 
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_.| ..../s now operating at Beaumont, Texas 


THE 

WORLD’S§ 3 
NEWEST | 
SULPHUR 
TERMINAL 


... for Solid Sulphur 


A few of the design features of this terminal may 
be of interest: 


@ It receives, stores, and loads both solid and 
molten sulphur. 


@ It can load simultaneously 1 dry cargo ship of 
20,000 tons capacity, 3 molten sulphur barges 
and 1 molten sulphur tanker. There’s a holding 
dock where a second cargo ship can be tied 
up. The barge basin will accommodate 12 
sulphur barges. 


@ Storage capacity totals 31,000 tons for molten 
sulphur and 1,000,000 tons for solid sulphur. 
Loading capacity for molten sulphur ranges 
up to 3,000 tons/hour, tanker and barge 
simultaneously; for solid sulphur the loading 
capacity is 1,200 tons/hour into ship or barge. 
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This development at Beaumont 1s but 
another step in the broadening delivery 
service program now being carried out by 
TGS. Regional distribution centers, han- 
dling molten sulphur, are already in opera- 
tion at Cincinnati, St. Louis and Tampa. 
Coinciding with the full operation of our 
main terminal at Beaumont will be the 
opening early in 1961 of two coastal termi- 
nals at Carteret, New Jersey, (26,000 tons 
molten sulphur storage) and Norfolk, Vir- 
ginia (20,000 tons). Other terminals are 
in the planning stage. 


TEXAS GULF SULPHUR COMPANY 


75 East 45th Street, New York 17, N. Y. 
811 Rusk Avenue, Houston 2, Texas 


Sulphur Producing Units: Newgulf, Texas ¢ Spindletop, Texas 
Moss Bluff, Texas * Fannett, Texas * Worland, Wyoming * 
Okotoks, Alberta, Canada. 


for Molten Sulphur 
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Installing NECCOBOND coils in 4000 HP, 400 rpm, 6600-volt stator of mill drive motor. 


NECCOBOND insulation system protects motors in severe environments 


Completed winding passes 23,000-volt test. 


vs 
MATIONAL. { 


COLUMBUS 16, OHIO « IN CANADA: ST. JOHNS, QUEBEC A HNS0 ott. 


Provides optimum resistance to moisture, heat, corrosive atmospheres 


NECCOBOND is specified for rewinding many big rotating 
machines, like this 6600-volt steel mill motor, that have to per- 
form in rugged environmental conditions. 


NECCOBOND is based on time-proven insulating materials — 
mica and glass. These are welded by a special impregnant into a 
tenaciously bonded, resilient, voidless insulation wall. A unique 
method of fabrication assures homogeneous insulation. 

When you require rewinding or rebuilding of your heavy duty 
motors, particularly where moisture, heat, or corrosive atmos- 
pheres are encountered, specify NECCOBOND. For information 
call National’s Columbus plant... HUdson 8-1151...or check the 
nearest National field engineer. 


DIVISION OF 


McGRAW 
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Performance 
leader in its 
class, the 


Euclid C-6 
gives you 


another major 


advantage 


= 
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Savings in 
engine costs 
alone make the 
“Euc” C-6 
today’s best 
tractor buy 


In the Euclid C-6 you get the advantages of job proved power 
train.components . . . the reliability of the GM 6-71 engine, Allison 
Torqmatic Drive and Euclid’s famous planetary drive... that help 
keep downtime to a minimum. You get designed-in service 
accessibility that’s unsurpassed by any competitive crawler... 
servicing or complete removal and replacement time is well below 
that required for comparable tractors. 


You get a big advantage, too, in the lower cost of engine 
replacement parts... savings that cut your maintenance expense 
to the absolute minimum. For example, pistons and rings for two 
competitive engines are 79% and 163% higher in cost than for 
the GM engine; a water pump 255% and 257% more; up to 120% 
more in replacement of complete engine from fan to flywheel. 


EUCLID Division of General Motors 
Cleveland 17, Ohio 


Plants at Cleveland and Hudson, Ohio 
and Lanarkshire, Scotland 


Full-power shift... fast-as-a-fox Mave your dealer give you all the facts and 


maneuverability... and greater figures on the C-6... you'll find that in 


over-all work-ability! production and maintenance cost this “Euc” 
gives you a better return on investment. 


d 
‘ 
| 
| 
i 


GENERAL 
MOTORS 


EUCLID 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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Is “any old” wire rope out of 
“any old” stock good enough? 


Not when you can get what you need from the best combina- 
tion of wearing qualities in the right Macwhyte! 


NEED EXTRA STRENGTH ? 


NEED RESISTANCE TO CORROSION? 


WHICH COMBINATION OF TH 


NEED RESISTANCE TO ABRASION? 


ESE WEARING QUALITIES DO YOU NEED? 


NEED RESISTANCE TO BENDING FATIGUE? 


NEED A NON-ROTATING ROPE? 


A\ 


NEED RESISTANCE TO CRUSHING? 


THE RIGHT 
MACWHYTE 


*Uction « 


Stocked for 
immediate delivery 


MACWHYTEwire ROPE COMPAN 


Wire Rope Manufacturing Specialists since 1896 


You can place your trust in Macwhyte Distributors to give 
you the right wire rope for your equipment. 


Macwhyte manufactures a thousand 
and one wire ropes to give you the 
right combination of wearing quali- 
ties your equipment demands. 

For lowest-cost service, ask for the 


right Macwhyte wire rope specially 
suited to your equipment. Circular 
6025, free on request, explains why 
you can save with the right wire rope 
on your equipment. 


ASK ABOUT MACWHYTE’S NEW 7-FLEX® WIRE ROPE 
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200% more tonnage per man as 
JEFFREY 86-A Colmol works in 36” seam 


Production of 860 tons of raw coal per shift has been 
attained, with consistent performance, giving better 
than 90 tons per face man over a three-month period. 

The 86-A is only 251% inches high, makes a cut 
14’ 7” wide, is ideal for low seams 28” to 44” in 
height. All adjustments are hydraulic, and can be 
made quickly and accurately. Easy maneuvering 
contributes to the Colmol’s high performance. 

To move your costs down—productivity up—get 
Jeffrey’s system engineering recommendations... 
covering equipment for mining and hauling or 
conveying. A system engineered job pays off in 
predictable results! 

The Jeffrey Manufacturing Company, 958 North 
Fourth Street, Columbus 16, Ohio. 


low coal 


OFFICES: Birmingham, Alabama; Bluefield, West Virginia; 
Denver, Colorado; Evansville, Indiana; Harlan, Kentucky; 
Iron Mountain, Michigan; Pittsburgh, Pennsylvania. 


CONSISTENT PERFORMANCE WITH 
COLMOL IN THREE-MONTH PERIOD 


("JEFFREY 


MINING « CONVEYING « PROCESSING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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HOW TO SIMPLIFY 
PIPE LINE INSTALLATIONS 


To help you get the job done faster, easier NAYLOR Wedgelock couplings make a ; 
and more economically , N AYLOR offers a positive connection, securely anchored in F 
pipe and coupling combination to simplify standard weight grooved ends. 


pipe line installations. 
The characteristic lockseamed, spiral- 
welded NAYLOR structure gives you pipe the only tool required to connect or discon- 


that is light in weight without sacrifice of nect them, and joints can be made up with 
strength and safety. It’s easy to transport, only one side of the pipe in the open. 

handle and install. You save time, trouble Whether it’s air, water, tailings or venti- 
and money right down the line. lating service, it will pay you to look into 


NAYLOR Wedgelock couplings fit into this dependable combination. 
this economy picture, too. They simplify 
and speed connections since a hammer is Write for Bulletin No. 59 


NAYLOR 
PIPE 


1278 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17,N.Y. 
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We can supply one single cutting bit... 


or a complete Ripper Head for 
continuous mining 


When you want something spe- 
cial, Bowdil has the staff and 
facilities for economical design- 
ing and custom-building. 


Our "throw-away" Bits are tempered & hardened to best suit your cutting. 
| = 


3 TEMPERS REGULAR DIAMOND HEAVY DIAMOND LONGWALL BIT 


REGULAR CONCAVE HEAVY DUTY CONCAVE 


We make Cutter Bars for all machines, Chain for any bar, 
and Sprockets of every type, many available from stock 


Also: 


"No-Bend-'em" Spike Pullers 


"Changeable-Points Hand Picks 
“No -Tools - Needed’ Rope Sockets 


(Joe) BLASCO . E. D. (Ed) CAUDILL A. LEACH 
a Av — Box 132 1004 E. St. Louis St. 
polis, Pen Danville, West Virginia Franken, ll. 
"Redfield 62575 Tel. 810 Tel. 
(Dave) BOWMAN A. J. LEACH WM, C. W. (Pete) WEISBURN 
rt ‘Briar Ave. Sandlick Road 761 t. E. Carrollton St. 
Canton, Ohio Whitesburg, Kentucky Magnolia, Ohio 
Tel. HY 98439 Tel. 2232 Tel. EA 27151 Tel. UN 62166 


THE BOWDIL COMPANY ¢ 1200 BOYLAN AVE. ¢ CANTON 7, OHIO 2 
TEL. Glendale 67176 


ALWAYS RIGHT ON THE JOB 
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BATON COAL 


Carpentertown Coal & Coke Company’s Mahoning Mine H & P Heavy Media Washer, H & P Cyclones, 
Preparation and Handling Plant for 180 TPH ROM Coal: Reineveld Coarse and Fine Coal Dryers, y 
H & P Sieve Bends, Wet Concentrating Tables, 
Vacuum Filter. 


From Raw Goal Hopper to Larry Bin... 
its H&P all the way/ 


The Baton Coal Company, operating the Carpentertown Coal & Coke Com- 
pany for Sharon Steel, demands efficient operation and a quality product. 
These conditions governed H & P’s design of the new Mahoning Coal Prep- 
aration and Handling Plant, processing 180 TPH of Upper Freeport Seam into 
a metallurgical coking coal which contains 80% of minus 2”. 

For coarse coal and fine coal preparation, H & P has provided only the 
newest proven equipment and methods, including: 

For efficient coarse coal washing—the New H & P Heavy Media Washer 


For economical dewatering —the H & P Sieve Bends 

For troublefree thickening —the H & P Cyclones 

For high-capacity drying —the Reineveld Centrifuges 

The plant, from Raw Coal Hopper to Larry Bin, was designed, built and com- 


pleted on time and H & P’s performance has confirmed to this customer what 
many others already know: 


When Experience Counts—Count on Hey! & Patterson. 


HEYL & PATTERSON, inc. 


55 FORT PITT BLVD., PITTSBURGH 22, PA. *© COurt 1-0750 
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malleable housings team up with Timken® 
bearings for greater capacity and strength 


Malleable housing 
gives greater strength, 
in light weight, compact unit. 


CENTRAP® seals retain lubricant 
but permit excess grease to drain off. 


Timken bearings 
aa take heavy shock loads, 

deliver full-rated capacity 
under ail conditions. 


To be sure their PB900 pillow block has maximum 
ability to take heavy loads, Browning Manufacturing 
Company, Maysville, Kentucky, uses a malleable hous- 
ing and Timken” tapered roller bearings. The mal- 
leable housing permits a stronger yet lighter, more 
compact unit. The Timken bearings provide higher 
load-carrying capacity and longer life in mini- 


OUR ON-THE-SPOT ENGINEERING 


mum space—more than any other type of bearing. 
It’s the tapered design of Timken bearings that 
enables them to take both radial and thrust loads. Full- 
line contact between rollers and races and precision 
manufacture give Timken bearings extra load-carrying 
capacity. And they’re made from the finest bearing- 
quality alloy steel available to withstand shock. 


Industry rolls on 


TIMKEN 


tapered roller bearings 


SERVICE saves customers time and 
trouble. Our graduate engineer 
salesmen help you select the most 
economical bearing for your job. 


TESTING FACILITIES in our modern 
laboratories help us solve customer 
bearing problems—develop new 
bearings just as we did for Brown- 
ing Manufacturing Company. 
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The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable: ‘“‘TIMROSCO”’. 
Makers of Tapered Roller Bearings, 
Fine Alloy Steel and Removable Rock 
Bits. Canadian Division: Canadian 
Timken, St. Thomas, Ontario. 
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NOW! Westfalia Coal Planer For Thick Or Thin Seams, 


Full Roof Control. . . True Continuous Mining! 


The Westfalia Coal Planer, the only truly continu- 
ous miner, with new Westfalia self-advancing, hy- 
draulic roof supports and the ability to operate in 
thick or thin seams, will cut costs while increasing 
production. The Westfalia system is fully adaptable 
to room and pillar mines. 

You reduce costs because the durable Westfalia 
Coal Planer lowers maintenance and repair ex- 
penses, requires no other roof supports or bolting 
and is operated by a minimum crew. You eliminate 
cutting, drilling, explosives and all other loading 
equipment. 

Production goes up because you extract all the 
coal across a working face which may extend up to 
800 feet or more. Production is continuous since 


Mining Progress, Inc. 


Sole Distributors for Westfalia Lunen 
HIGHLAND MILLS, N.Y. 


the Westfalia planer, conveyor and self-advancing 
roof supports press continually against the face. 
Burnt or sticking top coal is removed by the 
planer automatically. 

The Westfalia System, first brought to this 
country through the cooperation of the U.S. Bureau 
of Mines and a coal producing company, has 
proved itself in several hundred installations in 
all important coal mining areas of the world. 
Results soon will be available from the latest 
installation in West Virginia. 

Use coupon below, clipped to your letterhead, 
for further information. Consultation on engineer- 
ing or equipment problems is readily available 
from our technical personnel at no obligation. 


Mining Progress, Inc. 
Highland Mills, N.Y. 

I'd like to know more about the Westfalia System, the 
coal planer, conveyor and new hydraulic roof supports and 
how it can reduce costs while increasing production in 
thick or thin seams. 


Name 


Title 


Company 
Address 
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Write today fornew SUPER-AIRE Blast Hole Bit 
Catalog and Air Drilling Guide. 


Your Name 


Company 


Position 
City & State 


Heavy duty blast 
hole bits designed 
and manufactured 
exclusively for min- 
ing, quarrying and 
construction indus- 
tries... QUTLAST 
other bits, give faster 
penetration! 


WRITE TODAY! 


ENGINEERING DIV. 
P. 0. Box 13647 

®) Dallas, Texas 

BLAST HOLE BITS e REAMERS e HOLE OPENERS 


SUPER-AIRE the bit blist hol bit: 


— | 
/ 
/ | | 
/ 
/ | | | 
| 
SUPER-AIRE 
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Package of Superior Performance 
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NORDBERG MINING MACHINERY 


FOR POWER GENERATION 


Nordberg engines are built in sizes 
from small 10 horsepower units to over 
12,000 horsepower... and are available 
for Diesel, Duafuel® and Spark- 
Ignition Gas operation. 


FOR REDUCTION CRUSHING 


Symons Cone Crushers are built in 
both Standard and Short Head types, 
in sizes from 22” to 7’ in diameter. 
Capacities from 6 to 900 or more 
tons per hour. 


SYMONS ...A registered 
Nordberg Trademark 
Known Throughout the World. seatens 


FOR HOISTING 


Nordberg has an established rep- 
utation second to none, and can 
furnish both conventional and 
friction type mine hoists for men 
and : material, to meet specific 
requirements. 


FOR SCREENING 


scalping to fine screening, 
there is a Symons Screen built to do 
a better job at low cost. Let Nordberg 
experience help you select the screen 
best suited to your needs. 


FOR PRIMARY CRUSHING 


Symons® Primary Gyratory Crush- 
ers are built for big tonnage, heavy 
duty primary breaking in 30”, 42”, 
48”, 54”, 60”, and 72” feed opening 
sizes. Capacities to 3500 or more 
tons per hour. 


FOR WET AND DRY GRINDING 


Nordberg Grinding Mills include Rod, 
Ball, Pebble, Tube and Compartment 


types, in sizes from 6’ to 13’ in diam- ~ 


eter and up to 50’ in length. 


NORDBERG MANUFACTURING COMPANY 
MILWAUKEE 1, WISCONSIN 


M460 
NORDBERG ©1960, N.M.CO. 
ATLANTA CLEVELAND DALLAS DULUTH HOUSTON KANSAS CITY MINNEAPOLIS NEW ORLEANS NEW YORK ST. LOUIS 
SAN FRANCISCO TAMPA WASHINGTON TORONTO VANCOUVER JOHANNESBURG LONDON MEXICO, D. F, 
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New steels are 
> born at 
Armco 


Long time 
performance 


has earned customer 
accepta nce More than a million tons of Sheffield Grinding Balls, used in 


every kind of grinding job, have performed with dependability around the world. Top performance can 
be expected from Moly-Cop because Sheffield alloying, heat-treating and forging are kept consistently 
uniform by Sheffield constant quality control. Result: Moly-Cop Balls retain their sphericity longer, to 


give a better grind at lowest cost per ton. The Standard of Comparison Around the World. Sheffield 
Plants: Houston, Kansas City, Tulsa 


ARMCO ‘Sheffield Division 
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Continuous Miner Operator—Kennametal Representative—Mine Foreman 


3-man team at mine face 
studies ways to cut costs 


Kennametal Representatives provide real service— 
the kind that cuts your operating costs. These 
Kennametal men have from 16 to 45 years of 
practical experience, as mine supervisors and field 
service engineers. Each is a specialist in solving 
carbide bit problems. 

The Kennametal man will work with your mine 
foreman and machine operator to determine the 
nature of your cutting or drilling problem. He 
will then recommend the right carbide bit for 
conditions in your mine. 

Upon request, he will help your machine opera- 


tors get the best from the tools. And if desired, 
he will conduct, or assist in conducting, tests to 
evaluate performance in actual operation. 

As an additional service, he will help you get top 
bit performance at lowest possible bit cost, through 
correct usage and reconditioning of Kennametal* 
carbide mining tools. 

To get these services, call your Kennametal 
Representative or contact us direct. KENNAMETAL 
Inc., Mining Tool Division, Bedford, Pennsylvania. 
Phone 623-5134. 


*Trademark 33588 
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Editorials 


MINING CONGRESS JOURNAL 
March 1961 


Tax Revenue and Stagnation 


“The Influence of Taxes on New Iron Ore Invest- 
ments in Minnesota” was the subject of an address 
by Herbert C. Jackson, Executive Vice President of 
Pickands Mather & Co. at a mining symposium in 
Duluth last month. 

Jackson, whose company was a pioneer in iron ore 
production more than 70 years ago, pointed out that 
the growing iron and steel industry, until the last 
decade, ‘“‘had no substantial source of ore to turn to 
except the Lake Superior District.” This led the 
local communities and the legislature to think they 
had a monopoly on iron ore and could set any tax 
policy they saw fit and still keep the iron ore mining 
industry captive. 

He listed, and fully explained, several major tax 
inequities that are now deterring investors from put- 
ting new money into development of Minnesota ores 
—including the traditional extravagance of munici- 
pal and school spending in the Mesabi district. 

The iron ore industry naturally has been the pre- 
dominant taxpayer in its own operating areas. How- 
ever, discriminatory property assessment rates, com- 
pounded by equally discriminatory valuation practices, 
have resulted in the mining industry bearing an ex- 
cessive portion of the State and local revenue load. 
With a decrease in the number of taxable mines in 
operation in recent years, the burden on those mines 
which are operating has become still greater, and has 
made responsible investors look to other areas with 
fairer tax climates. 

As though this were not enough discouragement, 
the State levies an occupation tax for the privilege 
of mining ore. The rate of this tax, Jackson said, is 
14.25 percent of the value of the ore at the mouth of 
the mine, reduced only by certain direct costs of min- 
ing. Another major inequity is the royalty tax im- 
posed by the State on the mining industry—which, 
he explained, “is a tax on a cost of mining, and not 
on a profit. In addition, the fee owners, when they 
receive the royalty, pay the State income tax on the 
royalty.” 

“You can well understand,” he went on, “that no 
State, province or foreign country, unless it wished 
to prevent iron ore mining within its boundaries 
could tolerate such a tax system against an industry 
which it would want to encourage.” 

Despite the unwise tax laws which have placed un- 
reasonable burdens on the mining industry in Minne- 
sota, the State has been successful in attracting the 
taconite industry, but this has been accomplished 
“solely by protecting that industry from the burden- 
some taxes levied on the balance of the present iron 
ore mining industry and in lieu thereof adopting a 
program of fair taxation for the taconite-type in- 
dustry.” 

The critical situation of the “natural ores” of the 
Mesabi has also been forcefully brought out on vari- 
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ous occasions by Christian F. Beukema, president of 
the Oliver Iron Mining Division of U. S. Steel. Beu- 
kema spoke eloquently on this subject at the AMC 
meeting in Las Vegas in October, and his review of 
the iron ore mining industry on pages 71 to 73 of this 
issue outlines the problem clearly. Observing that 
“there is no governmental or general public recog- 
nition (in Minnesota) of the necessity to wean the 
State and local government activities from the sup- 
port of this previously lucrative source of revenue,” 
he made the disturbing statement that in 1960 his 
company paid “the largest State ad valorem tax in its 
history, on the least ore reserve in its history, at a 
time when the remaining reserves as they occur were 
of limited or even questionable market value.” 

Beukema’s article takes note of the advanced tech- 
nology in taconite, but adds that there have been no 
“definite assurances that the tax burdens of the past 
will not be shifted increasingly to taconite investments 
as the natural ore source is depleted.” 

The far-reaching benefits of a healthy taconite in- 
dustry to the State and its citizens were set forth in a 
recent address by Robert J. Linney, President of Re- 
serve Mining Co. He acknowledged that Reserve 
would never have embarked on its $310,000,000 proj- 
ect without ‘a solemn pledge by the State that it 
would not be subjected to heavy taxes under which 
the iron mining industry has been laboring.” Minne- 
sota’s citizens and their representatives made this con- 
cession because, Linney said, “they were willing to 
trade taxes for payrolls. . . . They got the payrolls— 
and they got taxes too!” 

So, taconite is not getting a free ride; it’s paying 
taxes at a rate at least equal to other Minnesota in- 
dustries—but, fortunately, it is not a captive passenger 
paying a confiscatory fare as are the conventional iron 
ore producers of the State. 

The expressions of these three industry leaders com- 
bine to spell out a valuable lesson that can well be 
pondered by mining men and laymen alike, in Minne- 
sota and elsewhere. 


The Greatest Good for the 
Greatest Number 


Repeated attempts to legislate vast single-use land 
withdrawals under the label of “wilderness preserva- 
tion” were discussed on this page in our April 1960 
issue. The American Mining Congress, at the sugges- 
tion of numerous members, has taken another step to 
focus attention on the relationship between mining 
development and recreation by publishing a 20-page 
booklet on “Outdoor Recreation and Its Relation to 
the Mining Industry.” 

This booklet shows how mining activities through- 
out the country have contributed to recreational op- 
portunities and made them more readily accessible— 
pointing out that the development of mineral and of 
recreational resources have gone hand in hand. It 
emphasizes the need to keep our public lands open 
for development of their natural resources on a multi- 
ple-use basis, to meet the demands of our nation’s 
expanding economy and our defense requirements. 
Copies are available from the Mining Congress on 
request. 
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By EMERY C. OLSEN 


Supervisor-Mine Inspection 
Coal Mines and Quarries 
Columbia-Geneva Steel Division 
U. S. Steel Corp. 


_— experience in underground 
and open pit mining in 1960, as 
gauged by injury rates estimated 
from incomplete reports, indicate a 
reversal of the downward trend in 
frequency of both fatal and non-fatal 
injuries experienced during 1959. 
Preliminary data indicates that fre- 
quency of fatal injuries in all coal 
mines was 1.16 as compared to 0.98 
in 1959, when the lowest number of 
fatalities on record was established. 
The: preliminary frequency rate of 
non-fatal injuries in coal was 43.37 
(10 mos.), up from 43.11 in 1959. 
Table I gives the latest available 


A reversal of the favorable trend in injury-frequency rates 
experienced by the mining industry in recent years is indi- 
cated by incomplete reports for 1960 


MINING SAFETY IN 1960 


Roof Control 


The National Campaign to prevent 
injuries from roof falls in coal mines 
concluded another campaign during 
1960. Final results of this campaign 
are not available, however, the re- 
sults available at the end of the first 
six months show a 26-percent reduc- 
tion in injuries caused by falls of 
roof or rib by the mines enrolled who 
submitted the necessary reports. A 
total of over 900 mines enrolled at 
the start of this current campaign 


sponsored by Federal and State agen- 
cies, the United Mine Workers of 
America, coal associations, and vari- 
ous safety organizations. The cam- 
paign was conducted by the Coal Min- 
ing Section, National Safety Council. 
Final results will be available ap- 
proximately April 1, 1961, and 
awards will be given by the National 
Safety Council to mines, supervisors, 
local unions and union safety com- 
mitteemen who achieved the cam- 
paign goal of a 50-percent reduction 
in frequency rate of roof fall injuries. 


injury experience in the bituminous 
and anthracite coal, metal and non- z | 
metal mines as reported by the U. S. TABLE I. INJURY EXPERIENCE—MINES—1956-—1960 INCLUSIVE | 
Bureau of Mines NUMBER OF INJU FREQUENCY RATES 
NUMBER OF INJURIES 
Fatalities chargeable to falls of PER MILLION MAN-HOURS 
roof, face, or rib continue as the lead- Fatal Non-Fatal Fatal Non-Fatal i 
ing cause in underground coal min- Bituminous Coal Mines : 
ing and, at a rate of 59 percent of 1956 392 16,486 1.02 42.99 
total underground fatalities, are al- 1952 427 15,915 1.17 43.74 | 
t identical with that of 1959. Th 1958 326 12.036 1.14 41.97 | 
mom 1959! 245 11,100 0.91 41.40 
percentage of these fatalities occur- 19601 288 N.A. 1.14 NA. 
ring within 25 ft of the face is up sig- a 
nificantly to 73 percent as compared 1956 56 3.330 1.12 66.31 
to 67 percent in 1959. 1957 51 2,877 1.15 64.93 
Haulage fatalities were down to 17 1958 32 2,124 0.90 59.88 
percent of the total fatalities from the 
oc 19601 35 N.A. 1.45 N.A. 
19 percent experienced in 1959. <e 
otal Coat Mines 
The one in coal 1956 448 19.816 1.03 45.69 
mining in | OU resulted Irom a mine 1957 478 18,792 1.17 46.04 
fire of electrical origin on a haulage 1958 358 14.160 1.11 43.94 
road and resulted in the death of 18 | 1959 292 12,823 0.98 43.11 
men | 19601 323 N.A. 1.16 N.A. 
Metal Mines” 
Emery C. Olsen 1956 89 5,475 0.62 37.91 
spent many years in 1957 71 4,554 0.50 32.03 
Colorado and Nevada 1958 70 3,499 0.64 31.95 
1959" 56 2.924 0.61 31.91 
foreman, shaft fore- 1960 N.A. N.A. N.A. N.A. 
man, or superinten- Non-Metal Mines (Except Stone Quarries)* 
dent of various metal 1956 17 1.036 0.50 30.50 a 
mines. From 1940 to 1957 9 1,112 0.24 29.36 4 
1944 he was safety 1958 15 955 0.43 27.56 bd 
engineer, Safety and 1959" 10 940 0.31 28.71 
Health Division, U. S. 1960 N.A. N.A. N.A. N.A 
Bureau of Mines. 
1 All figures subject to revision. 


Since 1944 he has ; si 2 Does not include ore dressing and beneficiation plants. 
been with the Columbia-Geneva Steel Divi- 3 Preliminary figures. 


sion of U. S. Steel Corp. = 
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(Left) Modern roof bolting machines remove the operator from under the immediate roof being bolted. (Right) An operator's 
cage has been effectively used on all types of continuous mining machines in the thick coal seams of Utah 


The U. S. Bureau of Mines con- 
tinued its studies leading to increased 
knowledge in the field of roof con- 
trol. Experimental tests to bond un- 
consolidated roof structures by im- 
pregnation with polyester resins are 
being conducted in both coal and ore 
mines. 

Current specific roof bolting proj- 
ects of the Bureau involve determin- 
ing the relationships between bolt 
diameter, length, spacing and roof 
bolt pattern and how they affect the 
limits of bolt strain, loading and dis- 
tortion under various anchorage con- 
ditions. 

In the experimental stage is the use 
of sonic techniques in the explora- 
tion of mine-roof strata and the de- 
velopment of the penetrometer to 


determine rock hardness at point of 
bolt anchorage. In actual tests with 
the sonic technique the nature of roof 
strata to a depth of 57 in. has been 
accurately determined. This is ac- 
complished by generating a sonic or 
ultrasonic beam and introducing it 
into the roof strata. Return waves are 
picked up by a receiver and the na- 
ture of the strata determined. 

The use of yielding jacks to re- 
place conventional supports in pillar 
recovery has received renewed inter- 
est. In a Pennsylvania mine these 
jacks are successfully replacing cribs 
in an open end system of mining. In 
a Colorado mine they are being used 
to recover pillars in a steeply pitch- 
ing coal seam using a modified long 
wall system of mining. 


TABLE II. COAL MINE FATALITIES CAUSED BY FALLS OF ROOF, 
FACE, OR RIB 


| Fatalities Within 25 

| i Ft of Face 

| Bituminous Coal Mines 

| 1956 208 N.A. 
1957 198 164 

| 1958 157 124 

| 1959 135 90 

| 1960! 143 102 

| 

| Anthracite Mines 

| 1956 31 N.A. 

| 1957 30 24 

} 1958 19 17 

1959 18 12 

| 1960" 18 16 
All Coal Mines 
1956 239 N.A. 

1957 228 188 

| 1958 176 141 

| 1959 153 102 


| 1960' 161 118 


1 All figures subject to revision. 


Percent Percent 
N.A. 
83 98 49 
79 83 53 
67 48 36 
7 36 
| 
N.A. 
80 19 63 
89 9 17 
67 3 17 
89 8 44 | 
N.A. 
82 117 51 
80 92 52 | 
67 51 33 } 
73 44 


2 Percent figured on only those fatalitics for which data sheets were received. 
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Mine Ventilation and Gases 


The use of auxiliary fans, particu- 
larly with continuous mining ma- 
chines, received continued attention 
throughout the year with many com- 
panies applying to the Joint Industry 
Safety Committee for permission to 
use blower or exhaust type auxiliary 
fans. 

A Bureau of Mines coal-research 
study of significance to the coal in- 
dustry is the drainage of methane 
from coal beds ahead of mining. This 
experimental work has been done in 
cooperation with a coal company in 
northern West Virginia. 

A methane monitoring device has 
been developed by the Bureau of 
Mines as the result of experimental 
work underway since 1958. This de- 
vice will continuously monitor the 
methane liberated during mining, will 
give warning when certain limits are 
reached, and eventually shut down 
equipment in the hazardous area. The 
device is now undergoing extensive 
field tests under actual coal mining 
conditions and a tentative schedule 
for testing and approving such de- 
vices has been prepared. 

The Bureau has also developed a 
miniature methane detector powered 
by one flashlight dry cell battery that 
appears to be satisfactory for coal 
mine use. 


TABLE III. COAL MINE FATALITIES 
CAUSED BY HAULAGE 


Total Haulage Percent 

Fatalities Fatalities of Total 
1956 448 101 23 
1957 478 75 16 
1958 358 59 16 
1959 292 55 19 
1960* 323 54 17 


1 Preliminary figures. 
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Fire and Explosion Hazards 


During the past several years vari- 
ous oil companies working with the 
Bureau of Mines have done research 
in developing oil-water emulsions to 
replace flammable hydraulic fluids. 
Several of these products are now in 
the market but have been accepted 
to only a limited degree. While some 
preliminary field testing has been 
favorable, there is as yet no definite 
conclusions as to the wear on pumps 
and other hydraulic parts. The Bu- 
reau of Mines is making an effort to 
increase the use of fire resistant fluids 
and is having inspection personnel 
report on its use in mine inspection 
reports. 

A continuation of experiments 
started in England some years ago 
with foam plugs as a fire fighting de- 
vice has resulted in foam generating 
equipment now being made commer- 
cially available to the mining indus- 
try. Recent tests in multiple entries 
indicate that the foam can be effec- 
tively distributed in up to six paral- 
lel entries. Units are comprised of an 
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Close attention 

should be given to 

guarding against de- 
liberate entry 


expansion foam generator which can 
closely control the ratio of detergent 
to water, a net of proper size mesh 
and a fan to propel the foam along 
the entry. 

While affording yet another valu- 
able tool in fighting mine fires, the 
foam plug does present some prob- 
lem in its use and will probably be 
most effective where direct attack by 
application of water is hindered by 
smoke, deteriorating roof and intense 
heat. 

Current research by the Bureau of 
Mines is directed towards the trans- 
portation and deposition of float coal 
dust resulting from concentrated 
mechanized mining. This has been 
an increasingly serious problem and 
it has been demonstrated that a low 
order explosion can be propagated 
by float coal dust deposited on top of 
rock dust in airways even though the 
incombustible percentage of the lat- 
ter is well above 65 percent. Current 
research indicates that an 80 percent 
incombustible in mine dust in return 
airways where float coal dust is de- 
posited must be maintained to neu- 


There is room for 
improved lock-out 
procedure on elec- 
trical controls under- 
ground. Illustrated is 
a unique method of 
locking out the fused 
nip on trailing cables 


tralize this hazard. Research is being 
conducted on means of trapping this 
float dust or suppressing it in the face 
area but such means are still largely 
in the experimental stage. Further 
explosion tests are being conducted 
by the Bureau to obtain more de- 
tailed information on the float dust 
hazard. 


Equipment Guarding 


In those mining companies where 
aggressive safety programs have 
drastically reduced the number of 
injuries sustained from roof falls and 
haulage, the injuries resulting from 
poor equipment design, lack of 
guarding and failure to lock out 
power sources have received in- 
creased attention. 

An accompanying photograph il- 
lustrates an operator’s cage that has 
been effectively used on all types of 
continuous miners in the thick coal 
seams of Utah. This protective cage 
has without doubt prevented serious 
injuries. 

The increasing use of belt con- 
veyors underground and on surface 
and the increase in injuries asso- 
ciated with this type of transporta- 
tion indicates a need for a new con- 
cept in regard to guarding of pinch 
points at drive ends and tail pulleys 
of belt conveyor installations. The 
accepted method of guarding against 
accidental entry should be reviewed 
with the objective to totally enclose 
the hazardous areas in order to guard 
against deliberate entry. 

More and more manufacturers are 
becoming aware of the inherent re- 
sponsibility for safe design of equip- 
ment and in many instances pur- 
chasers are including safety features 
in equipment specifications. 

In line with this, the Bureau of 
Mines is working towards intrinsic- 
ally safe electrical circuits to in- 
crease safety in use and maintenance 
of coal mining equipment. 

The lock-out procedure to protect 
against accidental starting of equip- 
ment should be fully utilized if the 
mining industry expects to reduce 
the number of injuries from this 
cause. Generally well established on 
most surface installations, the lock- 
out procedure has a fertile field in 
underground application. For full 
benefit the lock-out rule should in- 
clude, in addition to electrical con- 
trols, all hydraulic,.air operated and 
mechanical controls. 


Protective Apparel 


A greater awareness of the im- 
portance of protective apparel in the 
mining industry is apparent. Greater 
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collecting it on filters. With rotary 
drilling the problem was less easily 
solved but has now been met by a 
drill which removes the dust through 
hollow drill rods and retains it in 
collectors. It appears that this method 
will be generally accepted by the 
industry. 


Trailing Cables 


The trailing cable serving mobile 
mining equipment has long been 
recognized as a dangerous potential 
source of mine fires. Because of the 
nature of mining operations these 
cables are subject to unusual abuse 
and the manufacturers and the Bu- 
reau of Mines have long been 
oriented towards improving their 
construction and maintenance. 

The American Mining Congress 
has sponsored a program whereby 
operators are requested to furnish in- 
formation on trailing cables with the 
expectation that this will lead to im- 
provements in cable manufacture, ap- 
plication and maintenance. 

In August 1960 the Bureau of 
Mines amended portions of schedule 
2F pertaining to trailing cables by 
allowing cables up to 1000 ft in 
length under certain prescribed con- 
ditions and setting a maximum of 
five well-made temporary splices in a 
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In some open pit mines, the Travel 
Drill has replaced the jack-hammer 
in secondary drilling and has prac- 
tically eliminated this source of fre- 
quent injury 
cepted. Many mining companies rec- 
ognize this need through locally de- 
veloped training courses in safe 
operation of mining equipment. 
During 1960 the Bureau of Mines 
continued its courses in Accident 
Prevention, First Aid and Mine Res- 
cue. Through the first 11 months of 
1960 nearly 40,000 men were trained 
in these courses. In addition, 981 
demonstrated lectures were given to 


First Aid contests 

promote safety con- 

sciousness among 
employes 


were received and approved to April 
15, 1960 inclusive. To date, since first 
awards for this type safety record 
were made in 1954 a grand total of 
11,612-20 and 30 year awards have 
been made. 


Room For Improvement 


The mining industry remains as 
one of the more hazardous major oc- 
cupations. Yet within the mining in- 
dustry are individual mines working 
hundreds of thousands of man-hours 
without disabling injuries and pro- 
ducing millions of tons of coal, ore 
and stone without fatalities. Such 
individual records clearly indicate 
that all mines can be made safer 
places for men to work than at 
present. 
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TABLE IV. INJURY FREQUENCY RATES—NONCOAL MINES 
AND QUARRIES—1956-60 | 
, Metal Mining Nonmeta! Mines Quarries | 
Year 
r. Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal | 
1956 0.62 37.91 0.50 30.50 0.28 21.06 
1957 0.50 32.03 0.24 29.36 0.29 22.96 
1958 0.64 31.95 0.43 27.56 0.24 24.47 
. 1959" 0.61 31.91 0.31 28.71 0.28 23.41 
19602 | 
1 Preliminary data. 
wy 2 Not available. | 
The increasing popularity of short de- 
lay blasting in coal mines has re- 
sulted in less exposure by shotfirers cable. Earlier in the year the Bureau a total audience of 115,997 persons 
to the hazards of high coal faces took recognizance of the fire hazard during fiscal year 1960. 
in trailing cables by directing inspec- 
attention is being placed on the use Sak ts. cee rat dl of Withdrawal Joseph A. Holmes Safety Association 
of adequate eye protection. The re- ; 
cently introduced safety shoe with under the Federal Coal Mine Safety The annual meeting of the Board 
built in metatarsal guard affords a Act where flagrant and _persistent of Directors of the Joseph A. Holmes 
means of reducing a high number of abuse of trailing cables existed. Safety Association was held April 26, 
to} 
foot injuries. To some extent intro- Safety Training ey! ee q 
duction of this shoe has been slowed : : 
by employe objection to the higher rte made engaged in the 
ng in) quency ily y mineral extractive industries, the 
is a tact universal'y ac- largest number (68) going to com- 
Drilling & Blasting . “panies engaged in metal mining. 
The widespread use of roof bolt- There were also 181 individual safety 
ing has introduced the problem of awards to mine employes of which 12 
allaying or collecting the dust result- were medals and certificates given | 
ing from drilling in rock or shale. In for yg lives at the risk of their 
percussion type drilling, this prob- 
: lem was met by using water to sup- A total of 2934 individual appli- 
press the dust or by removing the cations for 20 and 30 year awards for 
; dust through hollow drill steel and working without a disabling injury 
‘ 
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UNDERGROUND MINING 


PROGRESS 


The industry continued to make impressive ad- 
vances in practically all phases of underground 
operations during the year as it sought to “hold 


the line” on costs 


By J. E. GORDON 


Manager of Mines 
The Bunker Hill Co. 


J. E. Gordon’s early experience in the min- 
ing industry was gained prior to 1940 as an 
underground miner 
for the Bunker Hill 
Co. in the Coeur 
d‘Alene district of 
Idaho. During the 
period 1940-47, he 
spent three years in 


the Army and also i j 
earned a degree in gm 

mining engineering 
at the University of 
Idaho. Gordon re- > 


joined Bunker Hill 
in 1947 and after a year in the engineering 
department, transferred to the mine operat- 
ing department. Rising through the ranks 
of various operating positions, he became 
manager of mines in 1958. 


1960, with continued low prices 
and higher labor, material and 
shipping costs, the mining industry 
worked not so much to lower their 
costs as to slow down their rise. The 
ingenuity applied by operating and 
technical staffs throughout the indus- 
try has brought about impressive 
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progress, and the suppliers and man- 
ufacturers have contributed greatly to 
the improvements noted throughout 


the year. Advances have been made 


in practically all phases of under- 
ground operations, particularly in in- 
dustrial engineering, remote control, 
equipment, and methods and _tech- 
niques. 


Industrial Engineering 


Industrial engineering is concerned 
with the design, improvement and in- 
stallation of integrated systems of 
men, material and equipment; draw- 
ing upon specialized knowledge and 
skill in the mathematical, physical 
and social sciences, together with the 
principles and methods of engineering 
analysis and design, to specify pre- 
dict and evaluate the results to be 
obtained from such systems. 

The obiective of industrial engi- 
neeriiig is cost reduction. The indus- 
trial engineer’s job is to provide as- 
sistance in reducing costs, increasing 
recoveries, improving quality and 
control and contributing in other 
ways to help optimize performance. 

The mining industry has been slow 
to adapt industrial engineering to its 
problems. However, over the past few 
years, its use has spread rapidly. 


Scale working model of automated 

hoisting machinery for coarse ore han- 

dling. This model incorporates fric- 

tion hoists, Jeto skips and automated 
skip loaders 


Some of the work now done by indus- 
trial engineers has always been done, 
simply because it was good manage- 
ment practice, but the work was done 
by different departments. Modern us- 
age concentrates this work in one 
department and adds tools and tech- 
niques not fully utilized previously. 

A 1960 survey of industrial engi- 
neering in the mining industry 
showed its increasing use. Types of 
mines covered were copper, lead-zinc. 
iron, gold, uranium, molybdenum. 
potash, phosphate and asbestos. Open 
pit, block cave, vein and open stope 
mining methods were represented. 
Coal mining was not included because 
its usage of industrial engineering is 
well in advance of the rest of the in- 
dustry. Of the twenty-three opera- 
tions surveyed, twenty of them had 
established I. E. departments since 
1950. 

Although there are also intangible 
benefits, an evaluation of I. E. in the 
mining industry rests principally on 
dollars returned. According to the 
survey, the savings resulting from 
I. E. were four times the cost of ad- 
ministering the program in 19 com- 
panies. Three of the operations would 
not be active today had it not been 
for crash I. E. programs. 

Among mining companies in the 
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United States, outstanding in the use 
of industrial engineering are the Ana- 
conda Co., Climax Molybdenum Co., 
International Minerals and Chemical 
Corp., Kennecott Copper Corp., and 
United States Smelting Refining and 
Mining Co. 


Remote Control 


Progress in remote control has been 
shown over the last year in the use of 
telemetering systems, closed _televi- 
sion circuits, and automatic and 
semi-automatic devices to allow con- 
trol of an operation by a minimum of 
personnel. 

The trend to remote control in 
hoist operation continued during the 
year. Several old hoists were con- 
verted to automatic operation and 
practically all large new hoists in- 
stalled had automatic controls. In 
conjunction with automatic hoisting, 
several installations incorporated au- 
tomatic muck loading. Loading can 
be by constant volume or by constant 
weight. 

At the Lucky Friday mine, a re- 
motely controlled sand filling system 
is operated by one man located in the 
stope where the fill is being made. 
The pouring of sand from an under- 
ground tank is controlled by means 
of a system of high frequency signals 
over a two-wire circuit. The operator 
in the stope has a portable trans- 
mitter and control board which can 
he plugged in at any desired stope 
location. The panel has four control 
switches, activating signals from the 
transmitter to the receiver at the main 
tank near the collar of the shaft, and 
four indicator lights showing the re- 
sults of the signals from the receiver 
to the transmitter. 

Television cameras continue to be 
installed to allow fewer personnel to 
control machinery. At the Galena 
mine, a TV camera and receiver is 
being used to allow the hoistman to 
check the dumping of the skips. At 
the Malmberget mine in Sweden, un- 
derground crushing, loading and 
hoisting is done by one man with the 
aid of indicator lamps and four tele- 
vision cameras. The same man also 
handles the discharge of the ore into 
railroad cars on the surface. At the 
same mine, remotely controlled bat- 
tery locomotives are used at loading 
points for shunting the ore cars. 

A remotely controlled Eimco 630 
loader is being used successfully in 
the U. S. uranium fields for loading 
broken ore in pillar removal areas. 
With the use of this unit, it is possible 
to work in areas under bad roof con- 
ditions where it would not be safe to 
have an operator on the machine. 
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Equipment 

Several types of loaders which have 
been built for trial offer some prom- 
ise. One of the latest is the Aliborot, 
a tailor-made mining machine built 
by the Alimak Corp. It is an air- 
powered crawler bulldozer designed 
to fit in the narrow gold quartzite 
stopes of the mines in the Orange 
Free State, Union of South Africa. 

The machine is 4 ft 7 in. long, 3 ft 
11 in. wide and 2 ft 2 in. high and 
weighs 2300 lb. Thirty-six hp moves 
the machine backward and forward. 
Nine-hp lifts the arm and another 
nine-hp turns the blade. All operating 
is done from a control box which is 
carried by the operator on a leather 
harness. The box has two levers, each 


Developed for South African gold 

mines, the Blair mucker operates in 

limited headroom, both up and down 

dip, at any angle at which the belt 

will function without slippage of the 
muck 


lever having four positions, by which 
it is possible to control all six motors. 
Connection between the machine and 
its control box is 33 ft long and holds 
eight 14-in. and one 1-in. hoses 
clamped together. 

In general, the machine works to 
best advantage in narrow stopes for 
drilling, mucking and cleaning. In 
the narrow stopes of the African 
mines, the machine is used as a bull- 
dozer to move the muck out to the 
scraper line and replaces approxi- 
mately 25 men in a 180 ft long stope. 

With various attachments the ma- 
chine can be used as an excavator, as 
a two-drill jumbo or as a sweeper 
with rotating brushes for cleaning 
the footwall. It is also available with 
electric power and with rubber or 
steel-tired wheels. 


The Blair mucker is an air pow- 
ered, low-headroom loader, especially 
adaptable to incline slopes. It moves 
back and forth on two parallel steel 
cables which are attached to bridles 
bolted in the solid, both behind and 
ahead of the machine. Crowding and 
slewing are accomplished by two rope 
drums pulling the bucket into the 
muck pile and filling it. The back of 
the bucket is a curved steel plate fas- 
tened to the frame. The muck rides 
against this plate as the lip of the 
bucket is raised by two air cylinders. 
At the top of the arc, the muck is 
dumped onto a belt contained in the 
machine at an 18° slope. Small units 
used in South Africa, with an over all 
height of only 2 ft 8 in., are capable 
of loading about a ton per minute. 
The rope-drum propelling mecha- 
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nisms on these units are powered by 
214-hp air motors. Of fairly simple 
design and relatively light weight, 
the machine can be built in almost 
any desired size. 

A “tail gate” loader developed for 
low headroom, has a 52-hp diesel en- 
gine and a carriage with a 60 cu ft 
capacity. The operator extends the 
rams, drops the carriage and crowds 
into the muckpile. With the scraper 
oscillating, he is able to pull the rams 
back much like a slusher action. 
When the carriage is loaded, it is 
raised hydraulically and the unit is 
driven to the dump area. Locking the 
rams to an inner box, the operator 
discharges the load. This unit has 
been used successfully in uranium 
type ores and in hard granite. 

A tunnel loader has been built 
which consists of a small Betsy Cry- 
derman mounted on a crawler unit 
with a conveyor belt. It is possible to 
reach a 14-ft heading from one set-up 
and with the Cryderman boom thrust 
and the crawler push, the crowding 
action is simplified. Present unit has 
a clam bucket but a front end bucket 
and a backhoe are to be tried to de- 
termine which mucking method is 
better, Two drifter drills are mounted 
on the unit free of the Cryderman op- 
eration. Thus, the same unit will be 
used to muck and drill. 

For shaft sinking, a new machine 
will be used in sinking a 22-ft circu- 
lar shaft. It will be suspended from 
a rope-reeved, triple deck cage, prob- 
ably the first to be used in the United 
States. The machine is essentially a 
two drum hoist handling a clam shell 
and traveling on a circular track. 
Feature of the machine is its ability 
to drop the bucket anywhere in the 
shaft and also have ample clearance 
for the muck buckets. 

A new power-rotation drill has ex- 
tended the depth and lowered the cost 
of long hole drilling. Independent 
power rotation permits power cou- 
pling and uncoupling of rods without 
thread damage. Rotation and percus- 
sion can be varied independently to 
give the fastest penetration in differ- 
ent types of rocks. One operator is 
using this drill for holes to a depth of 
200 ft with a marked saving in costs. 

Using special rods, a down-the- 
hole drill is now being used in drill- 
ing accurate long holes up to 300 ft 
in depth. This combination is for use 
where holes four in. and larger are 
needed for sand lines, power cables, 
ventilation, etc. Accuracy at hitting a 
target up to 300 ft is within one 
percent. 

A drop bottom car for sticky muck 
is being used successfully at an iron 
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Gelling action of AM-9 chemical grout 
is demonstrated by the solidified sand 
mass from which a portion has been 
removed. Loose sand was placed in a 
flask, AM-9 and catalyst solution was 
pumped into the beaker, and the 
glass was broken away after the grout 
had gelled 


mine in the United States. The sides 
and ends of the car slant outward 
from the top. When the car dumps, 
the entire bottom of the car drops, 
including the wheels on a down 
curved track. The body of the car 
remains level and is carried across 
the dump by rollers at the dump. 

Large capacity pumping equip- 
ment capable of handling water in 
one lift against a 3900-ft head is be- 
ing planned for Butte. When it is 
installed, it is expected to be the 
deepest one-lift pumping installation 
in the world. 

A bubble gun capable of producing 
an “ocean of foam” has been pro- 
duced primarily for fighting mine 
fires. The equipment generates 12,- 
000 cfm of foam and drives it 2000 
ft from the mouth of the machine. 
The foam generated has 3000 times 
the volume of the liquid in contrast 
to the conventional fire fighting foam 
with its ten to one expansion ratio. 

In blasting, items of interest are a 
new electric delay cap and the under- 
ground use of ammonium nitrate ex- 
plosives. The new electric blasting 
caps are said to be the first delay 
electric blasting caps ever to give a 
definite time gap to allow rock move- 
ment between periods. Use of these 
caps gives more uniform fragmenta- 
tion with less bootleg and overbreak. 
In underground mining, ammonium 
nitrate explosives are now being used 
successfully in 15% in. holes. 


Methods and Techniques 


Considerable ore is tied up in pil- 
lars in the Jersey Trackless mine at 


Canadian Exploration’s Salmo oper- 
ation. Dimensions of these pillars are 
from 20 to 50 ft in diameter and 
from 16 to 70 ft in height. Because 
this zone was mined by trackless 
methods, no footwall haulage exists 
and some method of access or scaf- 
folding is required to perform the 
drilling. An Alimak raise climber will 
serve as an elevator for the transport 
of men and supplies up and down the 
outside of a pillar. Fans of horizontal 
holes will be drilled from an inde- 
pendent drill arm bolted to the pillar. 

A further innovation will be the 
use of “Smooth Blasting” for the 
back holes, as it may be impossible 
to scale the back after a pillar has 
been removed. This technique origi- 
nated in Sweden and is presently be- 
ing used in Canada. Perimeter holes 
are drilled with predetermined spac- 
ing and burden. The holes are loaded 
with a special powder such as Xactex 
in Canada or Gurit in Sweden. Xactex 
is packed in paper tubes 24 in. long 
and 5% in. O.D. A coupler attached to 
each tube permits joining them to- 
gether to make units of the desired 
length. Ordinary dynamite can be 
used, but the concentration must be 
less than 0.17 lb per foot of hole. 
Simultaneous blasting of the perim- 
eter holes gives the best results. Ap- 
plicable in either homogeneous or 
heterogeneous rock, this technique 
can “carve” the back smoothly along 
the desired contour. The roof and 
walls have greater strength, and bar- 
ring work and the risk of falling rock 
are greatly reduced. 

At the Pend Oreille mine, a stand- 
ard hydraulic extendable drill boom 
has been mounted on the frame of an 
Oremaster truck for portable bardown 
equipment. A basket is mounted on 
the end of the boom for a man to 
stand in and the controls for lower- 
ing, raising, and swinging are located 
in the basket. Hydraulic power is 
supplied from the diesel truck engine. 
Backs as high as 30 ft have been 
scaled with this equipment. 

Although most shaft sinking dur- 
ing the year was by conventional 
methods, rotary shaft drilling con- 
tinues to have more applications. A 
44-in. diam shaft was drilled through 
granite in Nevada to a depth of 965 
ft. In Texas, a 25-ft test shaft is being 
drilled in a soft limestone. 

A new technique in grouting has 
been made by the development of a 
chemical that turns water into a stiff 
continuous gel in a controlled period 
of time. Known as AM-9 chemical 
grout, a product of the American 
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Need for more emphasis on maximum economic recovery 


COAL PREPARATION 


By JOHN J. REILLY 


Preparation Superintendent 
Vesta-Shannopin Coal Division 
Jones & Laughlin Steel Corp. 


the past year, much study 
and discussion has been de- 
voted to the coal preparation opera- 
tors’ theme “Maximum recovery of 
marketable coal at the lowest possible 
cost.” Since this has always been the 
aim of the people running the plants, 
let us briefly review the events lead- 
ing up to the present need for more 
emphasis on maximum economic re- 
covery. 

After the depression, as economy 
dictated cheaper mining methods to 
meet competition, emphasis was 
placed on mechanized mining which 
increased the impurities in the raw 
feed to the plants. With the additional 
amount of refuse being mined, loss of 
good quality coal in the refuse could 
be expensive, advancing the use of 
heavy media. Coarse coal circuits 
were studied and existing equipment 
in most plants was improved by the 
operators and manufacturers until 
the coarse coal cleaning was more ef- 
ficient and economical. The fines, at 
this time, were unloaded for what- 
ever price could be obtained. 

In the post war years, economics 
dictated the need for continuous 
miners so that in addition to the 
higher percentage of impurities, the 
plant raw coal feed also contained a 
higher percentage of fines. Because 
conservation of our raw materials 
makes recovery and use of these fine 
sizes necessary, this change in mining 
has boosted the need for additional 
fine coal capacity and for drying 
equipment, and in some cases has 
made the pre-war equipment either 
inadequate or obsolete. Mine opera- 
tors and equipment manufacturers 
were again faced with the problem 
of improving existing equipment and 
the development of new units, until 
—_ coal cleaning was more economi- 
cal. 
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As these trends developed, the 
Committee on Coal Preparation of 
the American Mining Congress at- 
tempted to keep the industry in- 
formed. During the early years of 
1950, committee work was devoted 
to studies of the effect of these min- 
ing changes on the preparation plant 
operation, and good reports were 
published on the conclusions reached 
by these studies. 


Design 


A symposium held on cleaning 
plant start-up problems by the com- 
mittee brought out the need for co- 
operation between the people buying 
the plant and the people building it. 
Certain definite precautions must be 
taken to have a low cost operation 
producing the desired results. It was 
brought out that the operator must 
sample the coal to be processed and 
the plant designed after a study of 
the results. A flow sheet must be de- 
veloped showing capacities, carefully 
selected control station locations and 
operating personnel. Storage facili- 
ties between the mine and prepara- 
tion plant will lessen fluctuations in 
the quantity and quality of the raw 
feed and provide a more uniform 
product. 


Sizing 
In sizing the feed ahead of the 
plant, new crushers, capable of mak- 
ing the size reduction with a mini- 
mum of fines, have been developed, 
so that specifications may include 


specific minimum amounts of minus 
100-mesh material. 


Coarse and Fine Coal Cleaning 


Use of jigs has continued to pre- 
vail except for lower gravity separa- 
tion, where dense media plants using 


With 28 years of 
experience in coal 
preparation and a 
keen insight into the 
operator’s problems, 
J. J. Reilly is emi- 
nently qualified to 
review this important 
subject. Since 1948 
he has been prepa- 
ration superintendent 
of the Vesta-Shan- 
nopin Coal Division, 
Jones & Laughlin Steel Corp. He is also 
chairman of the Committee on Coal Prepa- 
ration of the American Mining Congress. 


either sand or magnetite are being 
used. Adequate screening ahead of 
the heavy media units, improvement 
in magnetic separators, and shallow 
bath tank type vessels have been 
given attention to stabilize and re- 
duce the cost of cleaning plus 14-in. 
coal. 

The relatively high cost of fine coal 
equipment has forced many operators 
to postpone the installation of this 
costly equipment, and the past year 
has seen the development of new fine 
coal units and the improvement of 
existing units which has reduced the 
previous cost objections to some ex- 
tent. The introduction of the dense 
medium cyclone in recent years has 
focused attention on fine coal clean- 
ing with a minimum loss of fine coal 
in the refuse. This does not infer that 
other fine coal cleaning equipment 
and cleaning methods are antiquated, 
but it does point out the trend for 
complete cleaning of fine coal with a 
minimum of loss. As tables are the 
leading fine coal cleaning equipment, 
the U. S. Bureau of Mines is making 
a study of the results being obtained 
at several table plants. 


Froth Flotation 


Studies during the middle years of 
1950 were directed toward water 
clarification and the recovery of finer 
sizes of good quality. This loss should 
never have been tolerated in the first 
place, and much work with drag 
tanks, cyclones, and other types of 
classifiers has been done to relieve 
the plant of a build-up of fine solids. 
By using this information and classi- 
fying to as fine a size as possible, the 
operator is able to establish a plant 
bleed and evaluate the cost of froth 
flotation to separate the fine coals 
from the fine clays. Froth flotation 
was not new, and again, preparation 
people were using improved methods 
and improved equipment to keep 
pace. 

The Charleston, W. Va., meeting 
of the AMC Committee on Coal Prep- 
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aration this past year brought out 
some very interesting conclusions 
about froth flotation: 

1. Froth flotation can be used in 
very fine sizes. 

2. It is economical in all sizes of 
plants. 

3. .It can be used as an aid to water 
clarification, recovering fine coal 
and rejecting the fine clays in 
single pass circuits. 

4. The reduction of solids in recir- 

culation has increased plant effi- 
ciency, produced a more uni- 
form product and reduced the 
cost, particularly in mainte- 
nance. 

5. Froth flotation is being used to 
increase plant yield and up 
grade fine products. 


Filtering and Drying 

Because fines contain the highest 
percentage of moisture, new develop- 
ments in preparation equipment re- 
flect the attention being given toward 
a satisfactory solution of handling, 
dewatering and drying the fine sizes. 

Part of the committee meeting in 
Evansville, Ind., late last summer was 
devoted to a report and some discus- 
sion of thermal drying installations. 

New types of filters, centrifugal 
driers, and thermal driers have been 
offered for sale during 1960 by the 
manufacturers. This was brought 
about by the need to recover this fine 
coal. 


Flocculents 


The manufacturers of flocculents 
have done a tremendous amount of 
work to find a product that would 
enable operators to thicken, filter and 
dispose of fine clays with other refuse 
and eliminate the need for a sludge 
pond. These ponds are coal grave- 
yards, they are expensive to build, 
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Use of automatic equipment and location of control centers in the design of plants recently put into operation have reduced the 
number of operating personnel, while improvements in equipment have reduced the cost of maintenance 


and the cost of pumping is high, so 
that much work and discussion at 
committee meetings has been directed 
toward reducing the cost of flocculat- 
ing. 

Pelletizing of fine material and the 
making of aggregate from higher ash 
coal is being given much study. When 
a use is found for the refuse, opera- 
tors have it made. 


Stream Pollution 


Control of solids to avoid stream 
pollution has reached the “must” 
stage. Laws are becoming more 
stringent, and all the sanitary water 
boards have drafted resolutions which 
would eliminate any discharge of fine 
micron size material to the streams. 
There is no sound reasoning for wast- 
ing fine coal if it can be recovered, 
cleaned and sold with a good value. 
It is true that these sizes are three 
times as costly to prepare. They also 
present a handling problem to the 
customer until properly prepared, but 
operators must have help in recover- 
ing this fine coal at a cost allowing 
them to be sold at a competitive price. 


Automation 


A start has been made in commit- 
tee work this year in the study of the 
economics of preparation. Use of au- 
tomatic equipment and location of 
control centers in the design of plants 
recently put into operation have re- 
duced the number of operating per- 
sonnel, while the improvement in 
equipment has reduced the cost of 
maintenance. Engineering studies 
must be made in existing plants to 
find ways to increase the tonnage, 
up-grade the product, or reduce the 
number of people needed. 


Automation in itself does not re- 
duce cost. New features must be prac- 
tical and not necessarily highly tech- 
nical. Highly trained mechanics, 
needed to maintain an automatic in- 
strument, sometimes are hard to find. 

Information on how radioisotopes 
can be used to advantage in the coal 
industry was made available during 
the AMC Coal Division Conference 
in Pittsburgh last November. The 
number of applications for radioiso- 
tope gages are increasing. Nuclear 
gages are suitable for measuring flow 
of materials and the measurement can 
be made while the material is moving 
at high speed, such as on a conveyor 
belt or flowing down a chute. Other 
uses are: 


1. Leak detection in oil or water 


lines. 

2. Controls in coal preparation 
plants. 

3. Preventative or routine mainte- 
nance. 


4. Density or moisture gages. 
5. In analytical procedures. 


Adapting them to everyday use is 
still in the future, but the progress 
made so far is encouraging. 


Sampling 

Industry must concentrate more 
during 1961 on the use of instru- 
ments to give it continuous knowledge 
of the results while the coal is being 
processed, not after it is shipped. 
Much time has been devoted in com- 
mittee work to the discussion of 
“Faster methods of getting results.” 

The American Mining Congress 
has appointed a representative to 
work with A.S.T.M. on methods of 
calculating plant efficiency, with the 
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Open Pit Mining in 1960 


For the foreseeable future, the major problem of the domestic 
mining industry will be to achieve greater productivity to 
offset higher labor costs and to produce ores that will com- 


pete with those from abroad 


By W. L. THOMTE 
Superintendent of Mining 
Erie Mining Co. 


i jay year 1960 in open pit mining, 
as in other business activity, be- 
gan on a note of reasonable optimism 
in the United States. Depleted inven- 
tories resulting from the major steel 
strike in 1959 together with the nor- 
mal growth of the nation’s economy 
indicated a possible major surge for- 
ward from the levels and vicissitudes 
of 1958. 

With the settlement of the steel 
strike, however, on January 18, 1960, 
it became almost immediately ap- 
parent that there were dislocations to 
which considerable adjustments would 
have to be made. That the problems 


involved were in the major class was 
increasingly demonstrated as_ the 
drop in general business activity con- 
tinued throughout the year. 

The basic factors so far as mining 
was concerned were the influx of for- 
eign ores and the importation of for- 
eign finished products. Both poured 
through the hole in the dike as the 
great steel plants lay in enforced idle- 
ness while major U. S. fabricators 
were forced to supply their needs 
from any source available. 


Mining Industry Faces its 
Greatest Challenge 


It is now apparent, however, that 
the surge of foreign ores and finished 
products into the United States dur- 
ing the strike period was not a tem- 
porary phenomenon. The level of 


Embarrass mine pit, which at 600 ft from the surface, is considered the deepest on the 
Mesabi iron range 
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W. L. Thomte joined 
Pickands Mather & 
Co. as a mining en- 
gineer in 1941 after 
six years as an engi- 
neer with the Minne- 
sota Department of 
Highways. He be- 
came superintendent 
of the Danube mine 
in 1953, and later 
had charge of the 
company’s Tioga and 
West Hill mines. In 1959 he was named su- 
perintendent of the Embarrass and Corsica 
mines. Thomte was transferred to Erie Min- 
ing Co. in January of this year as superin- 
tendent of mining at Hoyt Lakes, Minn. 


foreign ability to supply our needs 
with equal or superior quality ores 
and an increasing number of finished 
products at cheaper prices and in in- 
creasing quantities is now such that 
the mining industry faces the great- 
est challenge in its history. 

The problem is particularly acute 
in iron mining although all mining 
faces the same problem in varying 
degrees. Steel plants, caught in a cost- 
price squeeze because of rising labor 
costs and complex and oppressive tax 
situations affecting their ore suppliers 
at home, were forced to turn to a 
greater proportion of the higher 
grade foreign ores in order to meet 
costs and to achieve the required fur- 
nace efficiencies. The major foreign 
ore discoveries of recent years, par- 
ticularly in iron ore, and their rapid 
development to high production 
schedules, together with the expand- 
ing economies of many foreign coun- 
tries with their cheaper labor costs, 
coincides with the rising labor cost 
in the generally much higher living 
standard of the United States and 
also with depletion of many rich 
ore sources which were once con- 
sidered relatively inexhaustible. 

The problem, then, which faced 
open pit mining and all bulk ore pro- 
ducing branches of the industry in 
1960 and which it faces for the fore- 
seeable future, is twofold. First, it is 
apparent that the only answer to high 
labor costs is greater productivity. 
Second, the ore that we supply, par- 
ticularly in the iron ore section, must 
be upgraded if we are to compete, in 
many sections, with foreign suppliers. 


Areas of Progress in 1960 


In the field of increased productiv- 
ity, much of the activity and improve- 
ment which took place in 1960 was 
a result of the continuation of studies 
in previously indicated areas where 
progress could be made. Dramatic 
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improvements have been made in the 
last two years in drilling facilities 
and in blasting materials and prac- 
tices. With continuing intensive study 
and experimentation and more gen- 
eral dissemination of the knowledge 
already secured, there will be con- 
siderably more improvement. Larger 
trucks and loading units appeared. 

Successful automation applications 
are increasing with elaborate instal- 
lations now in or nearing design 
stages. Various electronic develop- 
ments are also rapidly coming into 
the picture, ranging from small con- 
trols and indicators to developments 
in aerial mapping and cross-section- 
ing applications which go far beyond 
the mere perfecting of presently used 
instruments. 

Computers of various types are be- 
ing studied and developed into which 
operating and cost data can be fed 
and more precise answers secured 
than were formerly possible. Addi- 
tional developments are the revising 
of accounting practices to give opera- 
tors a more complete and detailed 
picture of the various costs in their 
operations and the definite general 
entry and application of industrial 
engineering in open pit mining and 
maintenance problems. 


Improvements in Rotary and 
Down-the-Hole Drills 


In the blast hole drilling field, re- 
placement of the churn drill, except 
for special applications, by the down- 
the-hole percussion drills and the ro- 
taries was virtually completed in 
1960. With drilling rates three to 
four times that of the churn drill 
and with far less materials servicing 
required, together with greater mo- 
bility, the new drills have reduced 
costs considerably. It is generally es- 
tablished that the rotary drill gives 
superior performance in the soft to 
medium hard formations with the 
down-the-hole drill superior in the 
harder formations. 

Developments in 1960 were princi- 
pally to develop and perfect the larger 
drill hole types. With the rotaries, the 
efforts were to redesign so as to in- 
crease the down pressure from 70,000 
lb to 100,000 lb pressure on the bit 
for 12-in. diam holes. One so rede- 
signed rotary at a southwest mine 
drilled 1244 in. holes at the same 
rate, 40 to 45 ft per hour, as pre- 
viously experienced drilling 9% in. 
holes and with an increased bit life 
of 650 ft as compared with the pre- 
vious 450 ft. 

At the same mine where seven-in. 
down-the-hole drills were used to drill 
the hard formations, considerable 
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Jet drilling of taconite at Erie Min- 

ing Company’s Hoyt Lake, Minn., op- 

erations. This method is still the most 

effective way to drill the extremely 
hard taconites 


work was done to perfect develop- 
ment of the nine-in. size. Final result 
was the purchase of six of these larger 
types and performance at an average 
of 25 ft per hour with a bit life of 
850 ft. 

In the extremely hard formations 
of the large taconite projects, the jet 
drill is still the most effective machine 
where the rock is not fractured and 
its nature is such that effective spall- 
ing occurs. In the relatively softer 
but still very hard taconites, the 
down-the-hole drill is used extensively 
as is the rotary in the varying por- 


Rotary drill in operation at a copper 
mine in the Southwest. Except for spe- 
cial applications, the churn drill has 
been replaced by rotary and down-the- 
hole percussion drills. It is generally 
established that the rotary gives su- 
perior performance in soft to medium- 
hard formations while the down-the- 
hole drill is superior in the harder 
formations 


tions of the formations. As in other 
sections where pits are large and con- 
ditions are applicable, the accent is 
on developing the larger hole design 
machines. Increasing the down pres- 
sure on the rotary is again the princi- 
pal development being worked on, to- 
gether with the further improvement 
of larger bits on both types of drills. 


Advances in Blasting Practices 


Use of the ammonium nitrate ex- 
plosives has now taken over the major 
portion of open pit blasting in this 
country and has continued to expand 
with intensive research still going on, 
particularly in methods of mixing and 
handling and development of the vari- 
ous slurries. Essentially, the mixture 
of ammonium nitrate prills with six 
percent fuel oil, now in widespread 
use where wet hole conditions are not 
present, represents a lower pressure 
type of explosive which is effective 
in most types of formation. The slur- 
ries represent the high pressure type 
which gives excellent fragmentation 
at low cost in the hard to extremely 
hard formations. 

Most operators use ammonium ni- 
trate in bags and add fuel oil manu- 
ally depending on natural diffusion 
for mixing of the ammonium nitrate 
and fuel. Some large operators have 
put in bulk handling and mixing sys- 
tems to take advantage of bulk prices, 
effect a labor reduction saving, and 
to attain the maximum explosive 
energy from thorough mixing. These 
systems range from special unloading 
ramps, storage bins, and hole-loading 
trucks with various arrangements for 
mixing and metering the charge di- 
rectly into the blast hole to concrete 
mixers lined with vinyl coatings and 
the fuel oil metered into the am- 
monium nitrate in the chamber from 
an attached oil tank. At a major iron 
ore mine in Canada, an AN-FO mixer 
truck with hydraulically powered un- 
loading machinery was installed. The 
truck body is pressurized which elim- 
inates the need for a fluidizer valve 
and prevents bridging of material 
inside. 

Some experimental work has been 
done with denser water resistant 
prills, but the density of the prill and 
the oil absorption rate in the effect 
on sensitivity still pose some formid- 
able problems. Use of slurries is tak- 
ing over a portion of the AN and fuel 
mixture field, use of powerful booster 
detonators instead of heavy primers, 
or less frequently lone Primacord, is 
becoming widespread, and the use of 
high velocity detonation appears to 
be a well accepted principal. 

The use of slurries, either pre- 


MINING CONGRESS JOURNAL 


3 
— 
» 
ig P 
} 
| 
| = | 
; 
i 


pared or field mixed, is increasing 
rapidly; and in the extremely hard 
rock areas, such as the taconite de- 
velopments where maximum frag- 
mentation is required, intensive use 
of slurries is noted. Research on the 
various mixtures contines. Types vary 
from the commercially available gela- 
tinized TNT slurry to the various 
field mixed types, with both very 
powerful explosives. 

Excellent fragmentation has been 
obtained at a major taconite project 
using a 22 ft by 22 ft spacing on 43-ft 
deep holes. In softer ores, Iron Ore 
Co. of Canada obtained better break- 
age using slurry blasting agent with 
a spacing of 21 ft by 23 ft than with 
ammonium nitrate-fuel oil using a 15 
ft by 15 ft spacing with the same pow- 
der factor. The following tabulation 
indicates how the company has 
changed its blasting methods over the 
past two years. 


AN-TNT Other 
Slurry Tota 
AN-FO sives 
1959 82.2% 11.7% 6.1% 100% 
1960 68.6% 27.5% 3.9% 100% 


For specific instructions concern- 
ing the storing, transportation, and 
handling of ammonium nitrate ex- 
plosives, readers are referred to Bu- 
reau of Mines information circular 
#7988, “Tentative Safety Recom- 
mendations for Field-Mixed Ammo- 
nium Nitrate Blasting Agents” and 
to the National Fire Protection Asso- 
ciation Bulletin #495, July 1959. 


Performance of Prototype 
Electric Wheel Truck 


Introduction of the electric wheel 
truck was an event which may prove 
to be of considerable significance 
since the performance of which it is 
potentially capable may have far 
reaching results. This type of vehicle 
incorporates a motorized wheel drive 
which is electrically supplied by a 
diesel driven generator. Each wheel 
has its own integral electric motor 
and simple gear drive arrangement. 
The motor is mounted within the 
wheel rim which is in turn bolted to 
the side of the vehicle. In addition to 
generating current for the motors, the 
diesel engine also drives the excita- 
tion and battery charging generators, 
air compressor, hydraulic pumps, and 
wheel ventilation blowers. Dynamic 
braking on all four wheels utilizes 
wheel motors as generators with no 
friction brakes required for down 
grade operation. Parking and emer- 
gency brakes are of the hydraulic air- 
craft disc type on all four wheels. 
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As originally conceived by the 
Anaconda Co., the electric wheel 
truck was to be trolley powered and 
would far exceed the performance 
characteristics obtainable - with the 
most powerful available diesel truck. 
The aim was to build a truck which 
would haul twice the previous maxi- 
mum load, at twice the speed, up 
twice as steep a grade. The purpose 
was to permit the economical opera- 
tion of deeper open pit mines with 
steeper grades, thus reducing the pit 
development required for roads and 
also shortening hauls now required 
for both ore and waste disposal. 

The first prototype truck, which 
was built by R. G. Le Tourneau Co., 
was put into operation by Anaconda 
in late 1959. The truck is now haul- 
ing 75-ton loads up a specially built 
roadway, which has been equipped 
with an overhead trolley, at 12 mph. 
Performance so far indicates that it 
is not unlikely that the new truck’s 
ultimate duty will approximate three 
times that of present equipment, and 
that, where formerly a six-yd ca- 
pacity shovel was satisfactory with 34- 
ton truck units, an 11 or 12-yd 
machine would be required with the 
new 75-ton truck. 


-Diesel Electric Hauler Introduced 

In April 1960, Unit Rig and Equip- 
ment Co., demonstrated a new 55- 
ton pay load diesel-electric, rear dump 
ore hauler called the Lectra Haul. 
Powered by a 600 hp Cummins Diesel 
VT-12 engine driven generator, the 
truck was 41 ft 8 in long, 14 ft wide, 
14 ft 4 in high and had a wheel base 
of 21 ft 5 in. It was designed to take 
grades up to 15 percent fully loaded. 
Gradability, based on 60 lb per ton 
rolling resistance, was given as fol- 
lows: 


Grade, percent 15 12 9 6 3 0 
Speed, mph 1.4 


5.3 6.6 8.6 13.5 23.5 


~ 
Stemming holes after loading. Most 
operators use ammonium nitrate in 
large bags and add fuel oil manually, 
depending on natural diffusion for 
mixing 


On May 30, 1960, an electric-drive 
truck was delivered to M. A. Hanna 
Co. on the Mesabi Iron Range. The 
truck was constructed by Unit Rig 
as an experimental unit for testing 
the feasibility of the electric drive 
principle on rubber-tired earth mov- 
ers. 

The truck is an unsprung, four 
wheel, rear dump tractor-trailer with 
hydraulic king pin steering. It is 
powered by a 700 hp Cummins VT-12 
engine direct coupled to a General 
Electric 6T-594 generator that fur- 
nishes electric power to G. E. 765 
series-wound traction motors mounted 
in each of four wheels. The quarry 
body and the frame is of all-welded 
high strength steel construction. The 
body has a 35 cu yd struck capacity, 
is heated by engine gases, and is 
dumped by two telescoping hydraulic 
cylinders to a body angle of 70°. The 
truck will turn in a 51-ft diam and 
the gradability is comparable with 
other off-highway trucks. Vehicle 
dimensions are as follows: 

O. A. length—42’ 6” 

O. A. height—13" 9%” 

Wheel base—22’ 3” 

O. A. width—14’ 0” 

Loading height—11’ 8” 

Tire size—37.5 x 33—42 ply tubeless 


Also appearing in the larger haul- 
age unit class is a 90-ton payload ca- 
pacity side dump trailer unit de- 
signed and built by Reserve Mining 
Co. for use on the ore haul at this 
taconite property. The unit is pow- 
ered by a Euclid 40R tractor equipped 
with two 235-hp G.M. diesel engines 
and an Allison automatic transmis- 
sion. Overall length of the trailer 
is 45 ft, length of the tractor trailer 
is 67 ft. Tire size is 18.00 x 25 with a 
total of 18 tires on the unit. Reported 
speed is 26 mph on the shallow 
grades used. Two of these tractor- 
trailer units are now in use and a 
third trailer is being built. 


Trend is to Larger Loading and 
Haulage Units 


Generally the trend is to larger 
loading units and trucks in the effort 
to decrease costs. The present 41% to 
6 cu yd shovels are being replaced by 
machines up to the 8 yd class and 
one large taconite property is now 
awaiting delivery of two Ill-yd 
shovels—a Marion 191-M and a Bu- 
cyrus Erie 270-B. 

Future truck purchases will see 
more units up to the 50 and 60-ton 
class. At Kaiser Steel Corporation’s 
Eagle Mountain mine, eleven 64-ton 
end dump semi-trailer Kenworth 
trucks have been in use since 1957 
with an additional unit added in 1958. 
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Moving a large boulder with a power shovel. Generally, the trend is to larger loading 


units and trucks in the effort to decrease costs . 


In the volume attending a consider- 
able extension of capacity, haulage 
costs are down as much as 31 percent 
when compared to a 22 ton unit. 

The smaller loading units and 
trucks still maintain their status, how- 
ever, in the smaller operations where 
the production level or pit conditions 
are such that the use of larger equip- 
ment would be impractical. Constant 
improvement is being made in the 
design of this equipment. One of the 
most notable improvements is the 
heavy duty tractor power shift which 
has greatly increased the versatility 
and output of these units. 


Automatic Controls Reduce Costs, 
Improve Practices 


In the field of automation and elec- 
tronic controls, the variety of appli- 
cations is increasing as it’ becomes 
more necessary for not only reducing 
labor costs but for securing more 
precise control. The use of electric 
control panels and wiring, which not 
only immediately indicate trouble in 
the system under control such as 
conveyor transfers, drives, bin levels, 
etc., but also indicate the exact point 
of trouble, is now a standard instal- 
lation as is the automation of pit 
pumps to eliminate the expense of 
pumpmen. 
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From these fundamental points, up 
to the consideration of automatic 
truck haul controlled by cable loops 
on the route to be followed, the ap- 
plication and study of automation is 
proceeding. A recent application is 
in the installation of infrared heaters 
to thaw frozen ore cars preparatory to 
dumping into ore docks during freez- 
ing weather at the end of the iron 
ore shipping season. Automatic con- 
trols, together with the aid of tele- 
vision, will enable one man to control 
the entire dumping operation. 

At the Pickands Mather-Erie 
Mining Co. loading bins at Taconite 
Harbor, Minn., a type of automatic 
control for dumping loaded ore cars 
into bins replaced a former drum 
type arrangement in which the cars, 
equipped with swivel couplers, were 
picked up bodily and swung into an 
upside down position. Time to unload 
a train with the old arrangement was 
3 hours 16 minutes. With the new 
method, the average time of dumping 
a train in 1960 up to September 1 
was 14 minutes 10 seconds. 

The device consists of an automo- 
bile wheel and tire mounted on each 
side of the car. The wheel is geared 
to the existing worm drive shaft at 
a four to one ratio, requiring that the 
wheel be given 28 revolutions in a 


clockwise direction to fully open the 
car doors. Motion is imparted to the 
wheel on the moving car by contact 
with the raised surface of a ramp or 
rail 196 ft long, fixed in a position 
parallel with the car and on the right 
hand side in the direction of move- 
ment. As the car lightens and rises 
on the springs, the tire is lifted clear 
of the ramp. Closing of the doors is 
accomplished in like manner when 
the wheel on the left hand side con- 
tacts a raised ramp rail following the 
last ore bin. 


Aerial Mapping and Radar 
Surveying Devices 


Two of the most interesting of the 
more recent electronic developments 
are in aerial mapping and radar sur- 
veying. The indications are that the 
familiar field of surveying may be 
somewhat affected by further de- 
velopments. 

A device called a Tellurometer, 
that consists of a monitor instrument 
and a so-called slave station unit 
which are light enough to be carried 
by one man, applies the refinement 
of radar to measuring distances. 
While measurements can be made up 
to 20 miles, unaffected by rain or fog, 
the limiting of measurements to not 
more than 2500 ft results in closures 
of 1:12000. Present applications are 
to land surveying in rough country 
and establishment of air map con- 
trols. The measurements are made by 
a phase comparison between a trans- 
mitted and _ returned microwave 
signal. 

A new device called Radan is an 
aid to aerial mapping. It eliminates 
pilot error and the necessity for 
ground control points by presenting 
a direct reading of aircraft speed at 
any moment, and in conjunction with 
other navigational aids, the devia- 
tions from course are accumulated 
by a computer and presented both 
visually and on a record tape. The 
computer is so built that at the end 
of a flight line a button is pressed and 
navigational guidance is provided the 
pilot for executing a turn into the 
next succeeding line by a pre-set dis- 
tance. The expectation is that the ac- 
curacy of surveys derived from these 
flights will exceed those of visually 
controlled flights and considerable ap- 
plication is anticipated in major high- 
way construction cross-sectioning. 

The entry of industrial engineering 
into open pit mining studies, first 
introduced in 1950 in several of the 
large companies, is now expanding 
throughout the industry in the general 
effort to cut costs. While the field has 
many functions, the studies of meth- 
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ods and equipment, both operational 
and maintenance, and the establish- 
ment of standards for performance 
apply particularly to open pit mining. 

While the major part of producing 
at lower cost or improving the quality 
of the mined ore consists of refining 
old methods or taking advantage of 
new innovations, the iron ore in- 
dustry is going further with its con- 
siderable achievements in turning out 
the exceptionally high quality and 
competitive price iron ore pellets 
from low grade taconite formations. 


Mesabi Range Projects Expanded 


At the Reserve Mining Co. project 
on the Mesabi Range, construction is 
now underway to expand capacity 


from 6,000,000 tons per year to 9,- 
000,000 tons. The Erie Mining Co. 
project, constructed for a 7,500,000 
tons per year production, can ac- 
tually produce on better than an 8,- 
000,000 ton schedule. 

On the western end of the Mesabi, 
two pilot plants are now under con- 
struction for producing pellets from 
the non-magnetic, semi-taconites. 
These plants will convert non-mag- 
netic hematite to a magnetite by the 
use of a reducing kiln. The kiln prod- 
uct will be ground conventionally 
with rod and ball mills and concen- 
trated magnetically with drum sep- 
arators. The final product at these 
tests plants will be filtered fines 
which will be stockpiled. One of these 


plants is being constructed by the 
Oliver Mining Division at a five tph 
capacity, while the other, of ten tph 
capacity, is being constructed by the 
M. A. Hanna Co. 

In the preparation of this resume 
of open pit developments in 1960, 
credit is due to various publications 
which covered developments through- 
out the year and to the companies 
which contributed to the source ma- 
terial. Particular credit is due to 
Hayden Sears, former superintendent 
of mines for the Erie who collected 
most of the source material and was 
originally scheduled to be the author 
of this article before his sudden and 


unexpected death on November 15, 
1960. 


COAL PREPARATION 


(Continued from page 42) 


idea of working toward a common 
international efhciency formula. 


Maintenance 


Constant attention must be given 
to the life of materials, and as new 
uses are tested, records must be kept 
for efficient control. Repair hours 
must be charged against individual 
or groups of units to determine the 
costly items. Engineering is necessary 
in supervising the maintenance pro- 
gram, in placing the men, their edu- 
cational program, and responsibility 


for cost. Time must be given in 1961 
committee work to this important 
subject. 


The Coming Year 


A ton of fines that has been mined, 
transported and put through a plant 
cannot be thrown away if it is pos- 
sible to market the coal. Study and 
discussion have convinced many op- 
erators that the cost of additional 
mining is higher than the cost of 
recovery. The manufacturers of com- 
bustion equipment, the utility compa- 
nies, and the coal people should be 
able to arrive at a cost for the prepa- 
ration people to work with that will 


allow them to sell this additional fine 
coal. Where transportation distances 
are great, prepared coal is usually 
specified. 

Electric utilities are the biggest 
users of bituminous coal and are ask- 
ing for a higher quality coal. The time 
honored method of calculating fuel 
costs on a “cents per million Btu 
basis alone” is being questioned. 
When the answer to this question is 
found, operators can make a new ap- 
praisal of the economics of prepara- 
tion and benefits to the utility cus- 
tomer. 

Our job for 1961 would seem to be 
—“Economical Cleaning” and “Maxi- 
mum Yield of Marketable Coal.” 


UNDERGROUND MINING 
PROGRESS 


(Continued from page 40) 


Cyanamid Co., it is available in a dry 
white powder, and is applied in a 
non-viscous solution which will pene- 
trate any mass through which water 
will flow. Gelling time is controlled 
from a few seconds to several hours, 
depending on the type of catalyst 
used. The nature of the reaction is 
such that the viscosity of the solution 
remains essentially that of water un- 
til just before the gel forms. 

The gel not only prevents the pas- 
sage of water through the mass, but 
also binds together the particles of 
soil, sand, or loose rock and provides 
a moderate increase in sheer strength. 
It has been successfully used to seal 
off water from oil wells, drill holes, 
tunnels, and shafts. It is particularly 
effective for solidifying weak granu- 
lar rock masses during tunneling and 
shaft sinking. 

In Missouri, three shafts of the St. 
Joseph Lead Co. were successfully 
sunk through a water bearing sand- 
stone by using AM-9. This was 
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thought to be the quickest, simplest 
and easiest way to seal this particular 
formation. Freezing was rejected as 
uneconomical and an all cement-clay- 
bentonite-fly ash slurry grout proved 
ineffective in penetrating the very 
small interstices in the sandstone. 

At the Homestake mine, a level pil- 
lar has been grouted with AM-9 to 
solidify weak, granular rock. It is 
indicated that when the stope below 
mines up through the pillar, sufficient 
savings in mining costs will more 
than pay for the grouting. 

In drilling, there is a continued 
trend to smaller holes. Experience in 
drilling smaller holes varies consid- 
erably with different operators. One 
operator reports good success in hard 
ground with airlegs using *4-in. steel 
and 1-in. chisel bits. Another opera- 
tor using airlegs reports poor results 
with 34-in. steel and 1-in. bits, due 
mainly to excessive rod breakage and 
more holes needed. 

Carbide insert grinding techniques 
at Inco were found to be the prime 
cause of low footages. Premature 
sharpening decreased insert life to 34 
percent of the performance obtained 


from the recommended sharpening 
practices. An increase of 80 percent 
over the results from recommended 
practices were obtained by sharpen- 
ing the insert to the half-dull point 
only. The decrease in drilling speed 
of a half-dull bit from using a full 
sharpened bit was only six percent 
in the tests conducted. 

Bit leasing is being offered by one 
bit manufacturer in the United States. 
Carbide insert bits are furnished as 
needed and the user is charged on the 
basis of a negotiated price per foot 
of hole drilled. Sharpening of the 
bits is done by the operator. 

Pumping and drainage operations 
in the wet mines of the Grants, N. M., 
area have been greatly improved. 
Rubber lined and other abrasion re- 
sistant pumps have been used in in- 
creasing numbers. Special high pres- 
sure piston pumps have been installed 
at several properties. An interesting 
development in the same area is the 
use of a one-ton bucket traveling on 
a monorail and powered with a d-c 
motor and storage batteries for trans- 
porting ore from a loading point to 
the ore dump. 
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FUTURE OF 


MINING EDUCATION 


Student interest in mining in- 
dustry education has declined 
to a status which ought to give 
concern to every forward look- 
ing member of the industry 


By EVAN JUST 


Head 
Dept. of Mineral Engineering 
Stanford University 


an industry utterly basic to 
civilized living and, in the United 
States, producing $9 billion worth of 
raw material annually, employing 
530,000 people and handling 31% bil- 
lion tons of material annually, the 
present supply of less than 200 grad- 
uates in mineral engineering* per 
year is grossly inadequate. Also, the 
size and importance of the future 
task of supplying a teeming world 
with indispensable materials despite 
continual depletion must be consid- 
ered. 

Unfortunately, there is little agree- 
ment over what is wrong and what 
should be done to correct it. There is 
little to be gained by rehashing these 
differences, but in developing the 
views expressed herein, the writer has 
given serious attention to various 
viewpoints expressed in recent years. 


Are Specialists Needed? 


Before we proceed, it will be well 
to consider if there is actual need for 
more specially trained men, or for 
any at all. Some intelligent and expe- 
rienced industry men hold that the 
supply is adequate, others that with 
the convergence of mining toward 
larger organizations and _ simpler 


* Except where the phrase “mining en- 
gineering” is used, the terms “mining” and 
“mineral engineering” are not intended to 
imply any special status to mining (in the 
narrower sense) in comparison to the 
equally valuable disciplines of geological 
engineering, mineral processing and eaxtrac- 
tive metallurgy. The supply of new geolo- 
gists, however, is adequate, although there 
may be an insufficiency of geological engi- 
neers. 
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Most educators recognize that the strenuous routine of in- 
dustrial employment has its good points and reflects the in- 
herent ruggedness of the mining industry 


methods, the industry’s needs can be 
well met by drawing on various other 
disciplines, including civil, mechani- 
cal, electrical, industrial and chemi- 
cal engineering, physics, economics, 
law, finance, accounting, and _ busi- 
ness administration. 

Thinking of strictly technical func- 
tions, it is true that there is no need 
for a large number of mineral engi- 
neers, and the present supply may be 
adequate. The argument for larger 
numbers thus devolves principally on 
the need for specially trained mana- 
gerial personnel. 

The mining industry is destined for 
a vitally important and difficult future 
role. Its products will be produced, 
to be sure, because they are indis- 
pensable, and the public will have to 
meet the bill, but the public interest 
and the destinies of individual com- 
panies can be greatly affected by the 
efficiency of the performance. One of 
the world’s most difficult future prob- 
lems will be to achieve satisfactory 
production, conservation, and divi- 
sion of mineral resources. 


Current Problems 


If we wish the mining industry of 
the future to fulfill modern standards 
of efficiency, most of us would agree 
that a better job has to be done in the 
following respects: 


1. Developing price policies which en- 
courage reinvestment, which enable the in- 
dustry to attract highly skilled, spirited 
labor, and which stabilize employment. 

2. Obtaining an adequate share of the 
better portion of the youth crop. 

3. Perceiving the nature of our country’s 
and the world economy, so that we adapt 


ourselves to thrive within these frameworks 
instead of being constantly embroiled in 
unsuccessful protests. 

4. Improving the rate of technical ac- 
complishment, including the attack on sci- 
entific and engineering fundamentals per- 
tinent to the field. 

5. Furnishing a reasonable quota of in- 
dustry statesmen to give effective guidance 
to sound public policy related to mining. 


Viewing the complexity of these 
problems, it seems reasonable to 
doubt that they can be properly 
solved by people who first start think- 
ing about them at middle age. 


Inside Organizations 


Much the same case can be made 
intra-organizationally for men fitted 
to manage mining operations to best 
advantage. With larger organizations 
and more complex problems, individ- 


Evan Just has had a varied career that be- 
gan in 1922 with H. F. Wilcox Oil & Gas Co. 
From 1923 to 1930, he worked in various 
geological posts that 
carried him to far- 
away places—includ- 
ing Russia to investi- 
gate bauxite deposits, 
and Brazil in search 
of emeralds. Between 
teaching positions at 
Lehigh University and 
New Mexico School 
of Mines, Just was a 
geologist for E. |. du 
Pont de Nemours & 
Co. He was later executive secretary of the 
Tri-State Zinc & Lead Ore Producers Asso- 
ciation. For several years he was editor in 
chief of Engineering and Mining Journal, and 
served as vice president-exploration of Cyprus 
Mines Corp. before becoming a consulting 
geologist. Presently, he is executive head, De- 
partment of Mineral Engineering, Stanford 
University. 
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ual leaders must depend heavily on 
executive families of considerable 
size. For good success, large mining 
organizations will require either top 
executives who perceive the prob- 
lems peculiar to the industry in ade- 
quate perspective, or executive fami- 
lies liberally seasoned with men who 
have both comprehensive understand- 
ing and depth in particular depart- 
mental functions. Preferably, they 
should have both. 

It is easy to theorize on delegation 
of responsibility, but anyone who has 
participated in top-level decision 
making realizes the immense disad- 
vantage when the decision makers do 
not understand the underlying fac- 
tors. Mining is a complicated busi- 
ness in which wrong decisions can be 
very expensive. Actually, there is 
more need than ever for the man 
trained to understand all the diverse 
functions which mining embraces. 
The industry is too technical for this 
training to be simply in business ad- 
ministration. 


Sources of Apathy 


The present limited interest in min- 
ing as a career seems to stem from a 
number of causes. Among them we 
can list the following: 


1. The industry is a poor competitor on 
the recruitment front. 

2. Opportunities in the industry do not 
seem to impress young men favorably. The 
general record of advancement by mineral 
engineers is not reassuring. This may be 
due to a general lack of caliber, to in- 
adequate training, to stodgy promotion 
policies, or to a combination of these three 
factors. 

3. The industry wants mineral engineers 
for two purposes; for specific technical 
functions and for key management posi- 
tions. However, the attempt to achieve a 
combination of these purposes in four-year 
curricula is apparently not producing 
either good enough engineers or good 
enough managers, with resultant dissatis- 
faction. 

4. Most mineral engineering curricula 
are too heavy and rigid to be attractive. 
The average requirement of 74 year-hours 
is really a five-year program offered as four. 

5. Mining is an obscure or unknown in- 
dustry in many places so that a large share 
of youths never take it into account in mak- 
ing vocational choices. 

6. From the youth’s standpoint the rugged 
routine which mining companies commonly 
give recent graduates is unattractive or 
misunderstood. 


What Schools Can Do 


Obviously, the remedy does not lie 
solely with the schools or with the 
industry, but calls for cooperative 
action by both. On the part of the 
schools, it would appear that curric- 
ula ought to be revised to produce 
either more versatile engineers or bet- 
ter potential administrators. 
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Considering the broad scope of 
mineral engineering or specialized 
management training, it seems evi- 
dent that the time is at hand when the 
idea should be abandoned that ade- 
quate training can be done in four 
years. The weight of the average cur- 
riculum, i.e. 74 year-hours, indicates 
that most schools have in effect aban- 
doned four-year training. Even so, 
most curricula lack items which in- 
dustry representatives want. 

On the accompanying chart is set 
forth what appear to be minimum re- 
quirements toward meeting the indus- 
try viewpoint in four-year curricula. 
These are set forth for five different 
disciplines including one in mining 
administration not yet offered. These 
suggested curricula have undesirable 
rigidity, but in defense it can be said 
that they offer exposure to a number 
of fields and that the 63 year-hour 
totals permit the abler students to add 
six or eight year-hours of electives. 

It is believed that a study of the 
chart will demonstrate the hopeless- 
ness of giving modern training in 
both technology and management in 
four years. Even for five years, it 
seems desirable to separate these two 
functions, except for the student who 
cannot make a definite choice. He 
would probably be best served by six 
years of schooling. 

A common industry attitude is to 
say, “Educate the candidate in funda- 
mentals and leave details of applica- 
tion to us.” This would be justifica- 
tion for shorter curricula if industry 
were generally prepared to give elab- 
orate on-the-job training, including 
study classes and case history well 
beyond what can be observed at any 
single location or within any single 
company. 

The writer does not know of any 
mining company which goes this far 
and most of them do not meet mini- 
mum standards for on-the-job train- 
ing. Few if any companies view on- 
the-job training as filling out “the 
whole man,” but simply attempt to 
prepare him for their own purposes. 
In the writer’s opinion, the task of 
providing adequate breadth of case 
history, whether from the technical 
or management viewpoints, is an un- 
natural, cumbersome job for industry 
to attempt, and is better left to the 
schools. 


Industry Needs Managers Grounded 
in Mining Technology 

In considering the separation of 

technical from specialized manage- 

ment training, it will be well to ask 

ourselves if past attempts to combine 

these functions have worked to the 


Suggested minimum __require- 
ments for a four-year curricula 
in mineral engineering (in year- 


hours) 


All Options 


MATHEMATICS 
& SCIENCE 
Analytical 

Geometry & 

Calculus 
Adv. Calculus 
Statistics 
Chemistry 
Physics 
General Geology 
Mineralogy & 

Petrology 2 
Structural & 

Econ. Geol. 
Microscopy 
Geophysical 

Prospecting 


GENERAL 
ENGINEERING 
Mechanics 2 
Surveying 
Materials 1 
Mechanical 

Drawing 
Electrical 

Engineering 
Thermodynamics 
Industrial 

Engineering 
Operations Research 


HUMANITIES & 
SOCIAL STUDIES 
English 3 
Literature 1 
History 3 
1 
1 


Economics 
Psychology 

Sociology 

Political Science 1 
Logic 1 
Public Speaking 1 
Technical Writing 1 
Foreign Language 3 


MINERAL 
ENGINEERING 
Exploration & 
Development 
Mining 1 
Mineral Processing 
Extractive 
Metallurgy 1 
Plant Design 
Industry Case 
History l 
Mineral Economics 
Operating Econ. 


BUSINESS 
Accounting 1 
Business 

Organization 

& Management 1 
Business Economics 

& Finance 1 
Employe Relations 
Union Relations 
Business & 

Mining Law 


_ 


Geological 
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candidate’s disadvantage in many in- 
stances. All of us have recognized 
certain types who would make good 
technologists but poor managers, or 
vice versa. 

Probably many candidates at- 
tracted to mining curricula because 
of a technical bent have been dis- 
appointed in later years to find out 
that relatively few of the better jobs 
in the industry are technical. Un- 
doubtedly much of the disappoint- 
ment has been due to some simply 
not wanting management jobs and 
others not being versatile enough to 
cope with the numerous facets of ex- 
ecutive responsibility. It may be true 
that the ruts in which many engineers 
regretfully find themselves in later 
years are as much due to their hav- 
ing indulged in technical snobbery as 
to deficiencies in schooling. However, 
many of these disappointed engineers 
might have acted differently had they 
not been imbued from their college 
days with the mistaken notion that 
their technical educations qualified 
them for any higher executive posi- 
tions the industry had to offer. 

Whatever the reasons for past dis- 
appointments, it is certainly not true 
today that technical competence auto- 
matically qualified one for high exec- 
utive status. Technical men will find 
severe competition for top positions 
from men trained in management, 
but neither of them will be as well 
qualified as the man who is educated 
for management but knowledgeable 
in mining technology. The conclusion 
seems inescapable that the industry 
needs better grounded and more ver- 
satile technologists plus better trained 
managers familiar with mining tech- 
nology, but many more of the latter 
than the former. 

However, strong as the argument is 
for five-year curricula, this is a goal 
to be approached cautiously. Until the 
industry develops an appreciation for 
longer training and takes steps to cre- 
ate opportunities that will encourage 
young men to embrace five-year cur- 
ricula, the educator who goes exclu- 
sively to programs in excess of four 
years may find his offerings without 
takers. 

Most educators recognize that the 
rugged routine of industrial employ- 
ment has its good points and reflects 
the inherent ruggedness of the indus- 
try. Apart from what is recommended 
to the industry below, it is suggested 
that the schools could be more selec- 
tive toward the encouragement of 
more rugged types, who would find 
the inevitable industrial atmosphere 
more congenial. This admittedly 
complicates the recruitment problem. 
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On the other hand, little can be said 
for educating people not adaptable to 
the industry’s needs. By “rugged” in 
this context is not meant simply mus- 
cular or adventurous, but an “up- 
stream swimmer,” one who thrives on 
challenges. This, plus better than aver- 
age intelligence, is the natural human 
raw material for the mining industry, 
certainly if the candidate expects to 
become a leader, or if the industry is 
to recover normal dynamism, which 
has to some extent been lost. 


Work-Study Recommended 


Results that are being obtained in 
work-study cooperative programs 
certainly warrant the attention of both 
educators and the industry. This 
method of alternating between school 
and industry seems to have several 
advantages, and has increased enroll- 
ment where tried. True, it introduces 
complications for both educators and 
industry, and extends the period of 
education. However, it gives promise 
of turning out better products and has 
the following additional advantages: 


1. From the student’s viewpoint, it helps 
finance education, gets off the labor routine 
at an age where it is interesting and palat- 
able, gives an understanding of the mining 
life while there is plenty of time to switch 
away if distasteful, and makes the worth of 
schooling more apparent, thus improving 
interest, effort and results. _ 

2. From the industry viewpoint, it affords 
a chance to size up candidates more effec- 
tively, to encourage those who do well and 
to discourage those who do not. It elim- 
inates the need for other on-the-job train- 
ing, affords a change to shape education 
more effectively, and provides a sound basis 
for helping either education or deserving 
youngsters in the mining communities. 

3. From the educational viewpoint, it 
helps recruitment and the financing of edu- 
cation. It helps sift out more adaptable 
candidates, and brings more realism and 
interest to the classroom. Over the longer 
pull, it should result in satisfaction where 
much dissatisfaction now exists, with re- 
sultant improvement in enrollment and 
morale. It should improve liaison with the 
industry and afford chances to tie educa- 
tion more effectively to practice. 


Industry’s Part 


Turning to the industry’s indis- 
pensable part, it must compete more 
actively for the better college products 
unless it is willing, by and large, to 
draw its college-trained personnel 
from left-overs. This means talking to 
sophomores and juniors as well as 
seniors, to make them realize that the 
industry is actively interested in good 
men. The student who observes other 
industries out in force and competing 
strenuously for the cream of the col- 
lege crop cannot be blamed for con- 
cluding that mining is a dubious mar- 
ket for his wares. 


The industry must recognize that 
its demands for more technical versa- 
tility or better management candi- 
dates will be ineffective unless it is 
willing to pay for better education.’ 
A recent survey indicated that the 
overwhelming majority of mining em- 
ployers are currently indifferent to 
longer than four-year training and 
will not pay any premium for cca 
educational programs.’ If the indus- 
try adheres to this position, then as a 
minimum it should be thinking of 
new college trained employes either 
as technologists or administrators 
but not both. It cannot expect quality 
in both directions out of four-year 
programs. Concomitantly it should 
indulge in enough reorganization to 
provide more good jobs in the tech- 
nical field. 

Today there are not enough good 
technical jobs in the industry to give 
an adequate target for ambitious, 
technically inclined young men, who 
are not disposed toward management 
except of a technical group. In an 
industry so highly technical, it should 
be both feasible and rewarding to 
improve the dignity of technical 
functions. 


A Better Image 


Somehow, something must be done 
to create a better perspective than 
now exists, from the young man’s 
viewpoint. The word “image” is over- 
worked today, but we need a better 
one. What can we say today to the 
young man who asks for case history 
to demonstrate that he is really 
wanted and can get ahead rapidly if 
he buckles down to the hard routine 
and demonstrates both energy and 
proficiency? He will encounter plenty 
of people who will tell him that our 
training programs are primitive, that 
promotion is intolerably slow, that 
pay over the family-rearing years is 
low, that mining companies are quick 
to lay off technical personnel in bad 
times, and that too few engineers 
reach top positions. Granted that no 
army can consist entirely of generals, 
there must be a better way of reward- 
ing the precious few who demonstrate 
extra ialent and energy. 

Any concept that recruiting can be 
improved by glamorizing the mining 
business or by better salesmanship 
will fall flat or kick back unless the 
alleged glamor can be documented 


Newton and 
a survey 


1 Professors 
just completed 


Whiting hare 
concerning the 
training and employment of mining engi- 
neers. Copies of their summary may be ob- 
tained by writing the College of Mines, 
University of Idaho, Moscow, Idaho. Sec 
April 1960, Mining Congress Journal, p. 82. 


(Continued on page 64) 
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Average tons per man in deep mining has increased from 5.04 in 


1945 to 10.1 in 1959. It is anticipated that the figures for 1960 will 
reflect a continuing rise 


i 1960, one factor clearly and 
sharply emerged—that predictions 
made by governmental agencies, coal 
companies, steel companies and inde- 
pendent foundations, insofar as the 
consumption of coal is concerned 
over the next 10 to 15 years, can only 
serve as indications. There are today 
as never before so many intangible 
factors which affect the energy pic- 
ture in the United States that no one 
has been able to correlate these fac- 
tors with any desired degree of accu- 
racy. 

Predictions on the consumption of 
coal by electric utilities in the year 
1970 vary from 315,000,000 tons to 
as high as 400,000,000 tons. The ex- 
tremely high estimate of consumption 
is presumably based on projected 
increase in the use of electric power 
without taking into full consideration 
the economies which are currently 
being effected and which are being 
projected. The lower estimate may 
be unduly pessimistic as the eflicien- 
cies may not be as great as antici- 
pated, but certainly it is at a realistic 
rock-bottom level. 

In the year 1960, it is anticipated 
that approximately 85,000,000 tons 
of coal will be used for blast furnace 
purposes. Estimates for the year 1970 
vary from 85,000,000 to 120,000,000 
tons. Based on information furnished 
by leading steel companies, major 
coal companies, and other sources, it 
seems that even if steel production in- 
creases at a projected rate of 3.6 
percent annually, there will be little 
or no increase in the consumption of 
coal. This projection, which is dis- 
tressing to say the least, is occasioned 
by the utilization of oxygen, natural 
and coke oven gases into the tuyeres 
of the blast furnaces, the injection of 
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Mechanical 
Coal Mining 


By NEIL ROBINSON 


Consulting Engineer 
Charleston, W. Va. 


New developments in face equipment, advance preparation 
techniques, more efficient use of nonproductive labor — all 
of these factors sparked the year 1960 which saw productiv- 


ity continue to rise 


solid fuels directly into blast furnaces, 
more efficient methods of operation, 
etc. Again, while all the anticipated 
economies may not develop, the pro- 
jected figure of no increase in the use 
of coal in blast furnaces is considered 
to be fairly realistic, but it is certainly 
on the conservative side. 

Projections for industrial and re- 
tail coal in 1970 vary from 90,000,- 
000 to 195,000,000 tons. In this mar- 
ket the lower figure may be pessimis- 
tic. Conceivably, aggressive research, 
development, and sales could not only 
maintain but could increase this po- 
tential. This certainly is one area 
which deserves very special attention 
on the part of coal producers. 

The Canadian market is dependent 
upon decision of the Canadian gov- 
ernment as to whether they will pay 
any major subvention to the eastern 
Canadian mines or whether Canadian 
coal will be sold in Quebec and On- 
tario on a direct competitive deliv- 
ered cost basis with American coal. 
The range of estimates in this market 
is from 10,000,000 to 20,000,000 tons. 

The overseas market is today any- 
body’s guess. It is not thought possi- 
ble to forecast with any degree of 
certainty what this market will be. 
Certainly it will be at least 20,000,000 
tons, and it could conceivably go as 
high as 50,000,000 tons. 

The foregoing is presented as an 
illustration of the dilemma the Amer- 
ican coal industry is faced with in 
trying to project the future for the 


next 10 to 15 years. A conservative 
figure points to a consumption of 
590,000,000 tons in 1975. An opti- 
mistic high of 1.1 billion tons is also 
forecast. Almost positively the billion 
tons is over optimistic. However, it 
is hoped fervently but with no degree 
of certainty that the bottom figure is 
too conservative. 


Electric Utilities — Coal by Wire 


There are two interesting develop- 
ments in the power field. One is the 
experiments currently being started 
by a major electric utility and a 
major electrical manufacturer in the 
use of 750,000 and 1,000,000-volt 
transmission lines. If these experi- 
ments prove the economic feasibility 
of such lines, then it is entirely pos- 
sible that mine mouth power plants 
will become the order of the day. 


Neil Robinson’s 
early experience was 
with Cardox Corp. 
and Elk Horn Coal 
Corp. In 1940 he 
joined his father, the 
late Carel Robinson, 
in forming the min- 
ing engineering firm 
of Robinson & Rob- 
inson, Inc. Since 
then he has made 
reports on coal op- 
erations in the United States, Canada, Bel- 
gium, Germany, France and Turkey. He was 
chief of the U. S. Coal Mission to Germany 
and is presently president of both Robinson 
& Robinson and Neil Construction Co. 
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Special handling equipment for charging and pushing coke ovens at the rate of one 


every 3.6 minutes has been installed at a new coke oven installation near Big Stone 
Gap, Va. The cost of a standard battery of by-product coke ovens is between 21/2 and 3 
times the cost for mechanized rectangular mine mouth coke ovens 


even though the ultimate consumers 
of the power are hundreds of miles 
away from its source. The highest 
voltage of commercial lines in this 
country at present is 320,000 volts, 
although in Europe there are several 
installations of 500,000 volts and 
more. 

In addition to the obvious direct 
savings in transmitting high voltage 
electric power instead of transporting 
coal, there are several other factors 
which must be considered. 

1. The huge expense of smoke abate- 
ment in densely populated areas. 

2. Excessive costs incurred in the re- 
moval of ash material. 

3. The value of land occupied by 
power plants in highly urbanized 
areas such as New York City. 

One factor which has, to a large 
extent, been resolved is the utiliza- 
tion of efficient cooling towers which 
permit the use of much less water 
than is required by conventional 
plants. 

The other development is the use of 
coal for power generation in unex- 
pected places such as Arizona and 
New Mexico (projected to be 2,500,- 
000 tons), which never have used 
coal for this purpose to any appre- 
ciable extent, and the projected ex- 
pansion of the use of coal in the deep 
South areas, particularly in Florida, 
where oil and gas have reigned su- 
preme. 


Improved Coke Ovens Cut Cost 
There is an intriguing possibility 
that there may well be a burgeoning in 
coke making. Until after World War 
I, beehive ovens were used almost ex- 
clusively for making coke. Since that 
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time, there has been steady diminu- 
tion in their use, due to two principal 
factors. One was the excessive labor 
cost involved in making coke, and 
the other was the fact that by-products 
from coal were wasted in the air. 
These by-products, until recently, 
were immensely valuable but, with 
the introduction of petrochemicals, 
they are virtually a glut on the market 
with a consequent reduction in price. 

Recently two mines in Virginia 
have built substantial batteries of 
ovens which are, practically speaking, 
beehive ovens except they are rec- 
tangular in shape and permit mechan- 
ical pushing of the coke. Coupled 
with this improvement, there have 
been introduced automation princi- 
ples in loading coke ovens, in quench- 
ing coke, and in the handling of the 
coke from the ovens to the screening 
plant. New batteries are currently 
being built in western Kentucky, us- 


An interesting new 
development is a 
machine designed 
for “punch” mining 
from a strip pit high- 
wall. One man, using 
elaborate sensing de- 
vices and proper con- 
trols, can advance a 
boring-type continu- 
ous mining machine 
in the hillside for 
approximately 1000 
ft. A series of con- 
veyors mounted on a 
launching platform 
follow automatically 
behind the miner to 
transport the coal 
to the surface 


ing essentially the same principles. 
The use of coke from these three 
units in Virginia and Kentucky is 
primarily for chemical purposes. Sev- 
eral proposed installations are under 
intensive study which will use one 
medium volatile coal without the 
necessity of blending other coals for 
use as metallurgical coke. 

The cost of the standard battery of 
by-product coke ovens is between two 
and one-half and three times the cost 
for mechanized rectangular mine 
mouth coke ovens with similar capac- 
ity. Since the value of the by-products 
is diminishing in comparison with 
petrochemicals, then the initial saving 
becomes of major importance. When 
this is coupled with a reduction in 
freight rate of approximately 30 to 
40 percent on material actually re- 
quired for use in the blast furnace, 
then an intriguing potential is opened. 


Underground Operations Average 
10.1 Tons per Man 


In spite of the steadily increasing 
wage rates and supply costs, the 
American coal industry has been able 
to increase efficiency to a point where 
the costs have been at least main- 
tained. 

In 1945 the average tons per man 
in deep mining was 5.04 and for all 
mines was 5.78. This has increased 
steadily year by year until in 1959 
the deep mines averaged 10.1 tons per 
man and 12.2 tons per man over-all 
was obtained. It is anticipated that 
the figures for 1960 will reflect a con- 
tinuing rise. It is further anticipated 
that there will be no diminution in an 
increase in productivity and that, if 
certain major breakthroughs are 


made, it could conceivably rise more 
sharply than has been the case in the 
past. 

Improved face performance is, of 
course, one of the keys. All the coal 
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mine equipment manufacturers have 
been making steady strides in improv- 
ing the capacity of the face equip- 
ment, and they have been responsible 
for a steady increase in operating 
time due to improved strength of ma- 
terials used in the machines with con- 
sequent fewer breakdowns. Concur- 
rently, the coal companies have been 
increasing maintenance standards, 
which again has resulted in improved 
productive operating time. 

One of the more interesting new 
developments is a machine which is 
designed for “punch” mining from a 
strip pit highwall. One man, using 
elaborate sensing devices and proper 
controls, can advance a boring-type 
continuous miner in the hillside for 
approximately 1000 ft. A series of 
conveyors mounted on a launching 
platform follow automatically behind 
the continuous miner to transport the 
coal to the surface. When 1000 ft 
have been driven, the equipment can 
be retracted by the operator without 
a man ever going under ground. If 
this machine proves successful, and 
it is anticipated that it will, it will 
permit, without question, the highest 
productivity and lowest labor cost per 
ton ever achieved in any type of coal 
mining. 

Another new machine has been 
developed for boring thick coal and 
for boring coal as low as 28 to 30 in. 
This unit uses a unique pattern of bit 
arrangement which promises to mark- 
edly reduce the amount of fine coal 
produced by the miner. 

Another new development is a con- 
tinuous miner, now being field tested, 
in which two small pilot bores are 
drilled eight to ten ft in the face. 
These are locked into place hydraul- 
ically and the boring-type machine is 
then forced by jacks into the coal 
seam. The implications of this are 
tremendous and, if it proves success- 
ful, could prove revolutionary. Weight 
no longer is an object in the miner 
and no dependence is placed upon 
the weight of the machine in develop- 
ing the necessary thrust to move the 
miner forward. 

The use of a series of chain con- 
veyors, which are mounted in piggy- 
back fashion one on top of the other, 
coupled with a rope belt which can 
be extended in a very short period of 
time, has shown promise of potential 
and enormous increase in production. 
The system can be used with both con- 
ventional loading machines and con- 
tinuous miners. Although in limited 
use today, the potential of the system 
is such that there should be a marked 
increase in the number of mines uti- 
lizing it. 
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Longwall mining has enjoyed spo- 
radic interest in this country over a 
period of many years. Several Euro- 
pean types have been tried, some with 
only fair success. New types have been 
introduced this year which combine 
conventional German planer type 
units with hydraulic roof control sys- 
tems. Another development is the use 
of the “snaking” or “eel” conveyor in 
conjunction with a pitching longwall 
operation. 

The use of a-c power face equip- 
ment has continued to grow enor- 
mously and it is anticipated that, ex- 
cept in special cases, in a compara- 
tively few years a-c power will be used 
almost exclusively at the working 
face. 

There remains one area of labor 
requirements at a coal mine which, 
with a few notable exceptions, has 
not been touched. This is the nonpro- 
ductive employe who by definition is 
required to transport the coal to the 
surface, to maintain and lay road- 
ways, to install brattices, overcasts, 
and pumps, as well as numerous other 
jobs not directly realted to the win- 
ning of the coal. Except for the in- 
herent economy realized by intensive 
concentration at the face, only lim- 
ited improvements have been made 
in the curtailing of nonproductive em- 
ployes both underground and on the 
surface. 

Some mines have installed large 
mine cars with high speed haulage, 
and some mines are using large ca- 
pacity belt conveyors for main line 
haulage, but the vast majority of the 
coal mines in the United States are 
still content to use systems which 
were known and were in operation 20 
years ago. At the mines which have 
not modernized their haulage systems, 
there seems no question but what in 
almost all cases modernization will be 
justified by a very marked saving in 
labor costs. 

One company has under study a 
plan to use a work train comparable 
to those used on the more modern 
railroads. Such a unit would be port- 
able and self-contained. An air com- 
pressor would be used with proper 
tools to tamp ballast, drive spikes, 
and tighten bolts. In addition, me- 
chanical means to lay rails and ballast 
would be provided. 

Recently a portable overcast, con- 
sisting of prefabricated aluminum 
sections, has been introduced. This 
permits easy handling, assembly, and 
re-use. 

A manufacturer is working on a 
fan-shaped steel unit which will per- 
mit installing stoppings with only 
minimum caulking being required 


around the edges. This is particularly 
applicable in continuous mining work. 

Plastic brattices are being intro- 
duced to replace wood or concrete 
blocks for temporary stoppings. 

One new, interesting development 
that has been brought out by a man- 
ufacturer is handling of bulk rock 
dust, which can be economically ap- 
plied at a much lower cost than has 
hitherto been possible. Bulk lime- 
stone is much cheaper than bag lime- 
stone and can be handled by much 
less labor at the mine than is cur- 
rently the practice with the use of 
rock dust bags. 


Emphasis on Fine Coal Cleaning, 
Heat Drying 

Because of the reduced market po- 
tential in 1960, vicious competition 
for available markets has developed. 
Although this competition has called 
for improved preparation practices 
and better quality of product shipped, 
the capital expenditures by individual 
companies in coal preparation equip- 
ment have been held to a minimum. 
Capital expenditures in 1960 have 
largely been for fine coal cleaning and 
heat drying facilities to increase re- 
covery and improve quality. 

Froth flotation has made an ad- 
vance in 1960. Some of the largest 
operations in Virginia and West Vir- 
ginia have turned to froth flotation 
to prepare and recover ultra fine sizes 
of coal which have previously been 
lost to settling ponds. 

Within the last 12 months, it ap- 
pears that the dense media cyclone 
has advanced its position in the in- 
dustry. Several installations have 
been made in which 14 in. by 48-mesh 
coal is prepared in dense media cy- 
clones. Use of this preparation unit 
in the industry will be largely de- 
pendent on the experience and devel- 
opment of those installations now in 
operation. 


Coal — A Major Factor in 
America’s Economic Life 


In spite of the many vicissitudes 
confronting the coal industry, it will 
still be a major factor in the economic 
life of America in the foreseeable 
future. Those companies which uti- 
lize the most modern face equipment 
most efficiently and who take giant 
strides in the reduction of nonproduc- 
tive labor, and who prepare their coal 
in accordance with the most advanced 
technologies, will be in a position to 
make healthy profits, assuming that 
natural conditions and quality of coal 
are at least equal to the average of 
their direct competitors. 
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HILE some curtailment of ex- 

ploration and development in 
the mining industry is normally an- 
ticipated during years of low metal 
prices, it is gratifying to note that 
mining companies in general con- 
tinued their relentless search for new 
sources of mineral supplies through- 
out 1960 in spite of depressed condi- 
tions in some segments of the indus- 
try. 

The year was characterized by an 
oversupply of lead and zinc, declining 
domestic consumption and prolonged 
strikes at some of our mines. Sharply 
curtailed domestic mine output due to 
the continued shutdown of some mines 
and crippling strikes failed to prevent 
stock accumulations which resumed 
an upward trend after a modest de- 
cline in 1959, 

Copper, on the other hand, enjoyed 
a comparatively good year after set- 
tling the long strikes that began in 
the last half of 1959. Domestic cop- 
per output equaled the high levels of 
1956-57, but consumption declined 
while foreign demand remained 
strong. The outlook for copper, like 
that for lead and zinc, was uncertain 
as the year ended due to excess sup- 
plies. 


Sustained Exploration Essential 
to Industry 


It is not surprising, under the cir- 
stances, that investment capital for 
small development companies and 
grubstake syndicates, which have 
become popular in Canada and which 
have stimulated exploration activities 
in the past, was in short supply dur- 
ing the year. The older established 
concerns, by and large, recognizing 
the need for a sustained effort in 
searching for and developing new de- 
posits, continued regular programs 
although at a reduced rate for some. 
In general, it is believed that uninter- 
rupted exploration programs, carried 
on through good years and bad, are 
the only assurance of continuing oper- 
ations. 

As any mining man knows, devel- 
opment of a mine from exploration to 
production is an expensive undertak- 
ing, demanding skills and determina- 
tion not surpassed in any other in- 
dustry. Exploration in itself has be- 
come a very specialized endeavor, 
calling for highly trained technical 
personnel in the fields of geology. 
geophysics, geochemistry, and aerial 
photography, also men trained in the 
newest drilling and mining _tech- 
niques. 

While many of today’s large pro- 
ducing mines resulted from acciden- 
tal disclosure of surface phenomena, 
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Construction of Asarco’s Mission Unit plant and development of the mine in the Pima 
district near Tucson, Ariz. Exploration for copper in Arizona continued at a lively pace 
with porphyry deposits the primary target for most investigations 


Mining Geology 
and Exploration—1960 


future discoveries will increasingly 
require well-organized parties for 
conducting large-scale comprehensive 
exploration programs. These exhaus- 
tive investigations by their size and 
scope necessitate careful planning, 
detailed research, and competent lead- 
ership. 

Vast unexplored areas of the world 
covered by post-ore rocks or alluvium 
still remain to be investigated. Our 
present geological knowledge of these 
regions, while meager, indicates a 
strong likelihood that entire mineral 
provinces are buried beneath shallow 
cover. Economically important min- 
eral occurrences are now being found 
in covered areas through comprehen- 
sive investigations. 

Noteworthy advances have been 
made in some new techniques ena- 
bling prospecting parties to rapidly 
explore covered sections. The trend 
toward intensive large-scale investi- 
gations of these hitherto unexplored 
covered areas has accelerated to the 
point where it appears this will be- 
come the principal means for locating 


The relentless search for new 
mineral deposits continued de- 
spite depressed conditions in 
some segments of the industry 


By C. P. POLLOCK 


Exploration Manager 
American Smelting and Refining Co. 


C. P. Pollock is ex- 
ploration manager 
for American Smelt- 
ing and Refining Co. 
He began his career 
in 1928 in the geo- 
logical department 
of International 
Smelting and Refin- 
ing Co. and later 
joined Asarco and 
served in West 
Africa as engineer 
and geologist. In 1935, he became chief ge- 
logist and i for Federal Mining and 
Smelting Co. in the Coeur d’Alene mining 
district of Idaho. Pollock was assigned in 
1946 to Asarco’s New York City office where 
he was later advanced to his present post. 
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the new deposits to supply our future 
mineral requirements. 


Trend Toward Comprehensive 
Long-Range Exploration 


Although detailed mapping is still 
considered the principal tool of the 
geologist, exploration parties in North 
America, particularly in Canada, con- 
tinued to rely heavily on geophysical 
methods. The Canadian Government 
and private companies have placed 
considerable emphasis on the latest 
geophysical techniques and_aerisl 
photography with favorable results. 

Policies of the Dominion and Pro- 
vincial Governments are designed to 
encourage comprehensive regional in- 
vestigations. Some provinces assume 
half the cost of an airborne geophysi- 
cal survey if it is conducted over a 
large prospecting permit area. 

Recently, the Ontario and the Do- 
minion Governments cooperated in 
an airborne magnetometer survey 
covering a 60,000 sq mile area in 
western Ontario. The results are rap- 
idly being published. The Geological 
Survey of Canada hopes to continue 
these cooperative surveys with Pro- 
vincial Governments until all of Can- 
ada will have aeromagnetic coverage. 

In the United States, federal and 
state geological surveys, along with 
private companies, contributed to our 
knowledge of North American geol- 
ogy through research and the appli- 
cation of geophysics. New favorable 
areas for intensive exploration and 
drilling programs were disclosed. 

The U. S. Geological Survey con- 
tributed extensively to comprehensive 
geological investigations. Promising 
achievements were reported in all 
phases of the geological sciences, from 
pure research to fundamental long- 
range geological investigations. A 
most valuable contribution, carried 
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Helicopters now pro- 

vide prospecting 

parties with quick 

access to explora- 
tion sites 


out in the East Tintic district of Utah 
over a period of several years, was 
described in two excellent papers pub- 
lished in Economic Geology, Volume 
55, #6 and 7. The first, entitled “The 
Chief Oxide-Burgin Shaft Area Dis- 
coveries—A Case History,” by J. B. 
Bush, D. R. Cook, T. S. Lovering, and 
H, T. Morris, deals primarily with the 
work conducted by the USGS in the 
area. The second article, entitled 
“Bear Creek Mining Company Studies 
in Exploration,” by J. D. Bush and 
D. R. Cook, gives a good account of 
the history and events leading to the 
discovery of important new ore bod- 
ies. 

The recently published volume 
“Geological Survey Research 1960— 
Chapters A & B, Professional Paper 
400” should be of great interest to all 
geologists. This is a noteworthy sum- 
mary of new findings in the geological 
division for the twelve months ending 
June 30, 1960. 

This USGS report is an experiment 
to digest and make available to the 
public new ideas and discoveries. Ar- 
ticles of particular interest to mining 
geologists include studies of individ- 
ual mining districts, large-scale com- 
prehensive investigations and labora- 
tory research. 


Exploration South of the Equator 


In South America, where the value 
of large-scale investigations is recog- 
nized, a number of major develop- 
ments have taken place. While ex- 
ploration activities of many large 
companies continued on a modest 
scale, certain governments have at- 
tempted to initiate programs of their 
own to stimulate development of their 
natural resources. The Geological 
Survey cooperated with a number of 
foreign governments under the au- 
spices of the International Coopera- 


tion Administration in activities 
broadly designed to aid economic 
growth through the development of 
their mineral resources. 

The government of Peru, under the 
Peru-Via Plan, is attempting to in- 
terest domestic and foreign capital in 
several mineral-bearing regions that 
are at present relatively inaccessible. 
To assist in their possible develop- 
ment, these areas have already been 
flown over and photographed. 

Australian companies and govern- 
ment bureaus showed keen interest in 
the application of broad-scale explora- 
tion techniques. One interesting ex- 
ample is seen in Mount Isa Mines’ 
exploration program in the MacAr- 
thur River area in the northern ter- 
ritory. By utilizing all of the newest 
techniques from the preparation of a 
preliminary regional geological map 
by photo interpretation to advanced 
geophysical surveys, a promising min- 
eralized area has been delineated in 
what was previously a virtually un- 
explored and supposedly unpromising 
area. 

While unsettled conditions pre- 
vailed in Africa through most of the 
year, it is noteworthy that large-scale 
mineralogical investigations were re- 
ported, even in the shadow of violent 
unrest. 


New Discoveries and Developments 


Notwithstanding the depressed state 
of the lead and zinc markets in the 
United States, most companies con- 
tinued their search for new ore de- 
posits. Several of the large mining 
companies have acquired control of 
substantial areas in southeast Mis- 
souri and the discovery of some new 
lead ore bodies have been announced. 

Outstanding among the develop- 
ments is St. Joseph Lead Company’s 
Viburnum mine. The new mill, de- 
signed for treating 6000 tpd of ore, 
commenced operations in the middle 
of the year on a 3000 tpd basis. Other 
companies active in southeast Mis- 
souri include American Metal Climax, 
American Smelting and Refining Co.. 
American Zinc, Lead and Smelting 
Co., Bear Creek Mining Co., National 
Lead Co., and New Jersey Zinc Co. 

It appears that utilization of in- 
tensive exploration methods designed 
to cover large areas with modern 
techniques has resulted in the devel- 
opment of a new and large mining 
district in southeast Missouri adding 
substantially to U. S. lead reserves. 
These new reserve will be of vital im- 
portance in the event overseas sup- 
plies are cut off during an emergency. 

Also in Missouri, American Zinc 
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Co., in partnership with Granite City with work at the Glacier Peak copper 


Steel Co., optioned a large block of 
ground at Bourbon where the discov- 
ery of a large iron ore body has been 
reported. A similar find was an- 
nounced by the same group in the 
Bixby area where the iron ore is be- 
lieved to contain appreciable copper. 

American Zinc, with the assistance 
of DMEA, completed a large-scale 
reconnaissance drilling program at 
New Market, Tenn., in the Mascot- 
Jefferson City zinc district. The sub- 
stantial reserves are now being inves- 
tigated by Tri-State Zinc Co. under 
a joint venture agreement with Amer- 
ican Zinc. 


Activity in Northwest Slowed 


In the Northwest, exploration ac- 
tivity was comparatively slow during 
1960. Expenditures by most of the 
larger companies were trimmed, but 
it appears that a large proportion 
went for long-range integrated pro- 
grams. 

In the Coeur d’Alene district of 
Idaho, the Bunker Hill Co. reported 
that deep exploration projects beyond 
the reach of the present shafts are too 
expensive and burdened with too 
much risk to generate much enthusi- 
asm among local operators. 

Favorable reports continue to come 
in from the Lucky Friday mine where 
preparations are under way for instal- 
lation of a new hoist capable of reach- 
ing the 5000-ft level. 

Sunshine Mining Co., according to 
Mining World, undertook three proj- 
ects designed to open unknown ore 
in the Sun-Con area of the silver belt. 
This new work includes drifting and 
diamond drilling at three deep levels. 

At Butte, geological activities were 
confined to the extension and expan- 
sion of known reserves at operating 
mines. The company conducted scout- 
ing trips of a reconnaissance nature 
with emphasis in those regions served 
by Anaconda’s principal operations. 
Aerial photography continued to pro- 
vide a primary approach in selecting 
areas of interest for investigation, 
several of which are slated for concen- 
trated study and modest prospect 
drilling programs. 

Newmont Mining Co. carried out 
exploration programs in selected areas 
of Alaska. As a result, a nickel-copper 
prospect at Chichagof Island was 
taken under lease. 

Bear Creek Mining Co. extended 
helicopter-supported investigations for 
copper prospects in the northwestern 
Cascade’s of Washington. This work 
appears to be a continuation of com- 
prehensive investigations initiated a 
number of years ago in connection 
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property. 

In Alaska, Bear Creek continued 
work at its Ruby Creek prospect. The 
deposit is described as unique, con- 
sisting of low-temperature chalcopy- 
rite, bornite and marcasite in a dolo- 
mitic reef breccia. 

In Nevada, a new iron ore discov- 
ery by the U. S. Steel Corp. was re- 
ported near Yerington. Details have 
not been announced. Also in Nevada, 
Anaconda’s activities include geo- 
chemical and induced polarization 
surveys. Asarco conducted detailed 
geological mapping and geophysical 
surveys at the Copper Canyon and 
Copper Basin properties near Battle 
Mountain after purchasing the claims 
from the Small Business Administra- 
tion. A prospect drilling program has 
been initiated. 


Recent Discoveries in Arizona 
Spur Mineral Searches 


Although no new discoveries of 
major importance in the Southwest 
were reported during the year, the 
extent of exploration in many areas 
suggests that favorable results may 
have been achieved. In Arizona, ac- 
tivity in copper exploration continued 
at a lively rate. 

Porphyry copper deposits w:-re pri- 
mary targets for most investig.tions. 
Geologists in the area report thai the 
search for porphyry copper deposits 
has evolved as an integration of spe- 
cialized equipment and_ techniques. 
Success apparently depends a great 
deal on teamwork from geologists, 
geophysicists and geochemists in the 
field as well as in the interpretation 
of data. 

Various mining interests, encour- 


vey 


Open pit mine of Southern Peru Copper Corp. at Toquepala, Peru. The Peruvian Gov- 


aged by recent discoveries in the 
Pima, Mission and the Esperanza 
mines south of Tucson, are pursuing 
large-scale programs in other covered 
areas in the Southwest. 

USGS Bulletin #1112-C, “Some 
Geologic Features of the Pima Min- 
ing District,” by J. R. Cooper, sparked 
considerable activity in the Twin 
Buttes area of Arizona. Cooper re- 
ports the finding of clues establishing 
the possible location of concealed cop- 
per ore bodies in that region. Geo- 
logical evidence indicates that a 
thrust plate has displaced several 
major ore bodies about 644 miles 
from their “roots.” Exploration tar- 
gets are suggested and a number of 
companies were active in the Cholla 
Flats area testing possibilities. 

In the past decade, exploration in 
several localities in the Southwest has 
expanded out of the mountains and 
into the alluvium-covered fringes of 
the valleys. Here, conflicts of interest 
have occurred between the explora- 
tion groups and the farmers and, 
more particularly, the real estate oper- 
ators whose activities are expanding 
rapidly out of the valleys and into the 
mountains. 

Both federal and state statutes and 
regulations on mineral and other 
“rights” originally were written with 
the assumption, in this region, thal a 
natural geographical separateness ex- 
isted between these two kinds of ac- 
tivity. Their present superposition 
results in legal complexities and un- 
certainties which have had a retard- 
ing effect on exploration in some 
cases. In the Tucson area, non-mining 
people have staked claims in residen- 
tial areas apparently as possible nui- 
sance value in dealing with surface 
right owners. 


ernment is one of several governments in South America that have initiated programs 
to stimulate mineral development 
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Canadian Developments in 1960 


In the Province of Quebec consid- 
erable exploration activity centered 
in the Mattagami and Chibougamau 
areas. 

At Mattagami, Radiore Uranium 
drilled out a modest amount of cop- 
per-zinc ore in the recently optioned 
Bell Channel group. The October 
1960 issue of Precambrian magazine 
contains a fine technical paper en- 
titled, “The Mattagami Area of 
Northwestern Quebec,” by Maurice 
Latulippe, in which a review of in- 
formation accumulated during studies 
in the district is presented. 

Mining World reports that Pros- 
pectors Airways and Kerr Addison 
made a copper discovery in Joutel 
Township, northwestern Quebec. 
Drilling continues and results ob- 
tained thus far seem encouraging. 

Noranda, Granby and Canadian 
Exploration are sponsoring a long- 
range program of geologic investiga- 
tion in the Princeton-Merritt-Kam- 
loops copper belt. This is in the 
vicinity of Highland Valley, British 
Columbia, where concentrated explo- 
ration activity over the past several 
years resulted in the development of 
significant copper ore reserves in the 
Craigmont and Bethlehem copper 
properties. 

In the Northwest Territories, Ca- 
nadia Tungsten Mining Corp. pro- 
ceeded with active development of the 
recently discovered scheelite deposit 
at the Flat River property in the 
Mackenzie Mountains near the Yukon 
border. Important reserves estimated 
in excess of 1,300,000 tons are said 
to average 2.5 percent WO;. 


Copper is Goal of South American 
Based Companies 


Exploration continued at a good 
rate in South American countries 
where mining and tax laws are favor- 
able and governments have encour- 
aged individuals and companies to 
risk exploration expenditures. 

Various large companies, high- 
lighted by recent Japanese activity, 
are contributing to exploration ven- 
tures in South America. Japanese in- 
terests have optioned the Chapi cop- 
per property near Arequipa, Peru. 
They are now drilling in the vicinity. 
Japanese activity in developing iron 
ore supplies was widespread in Chile. 
They are reported to have purchased 
a property in Bolivia reputed to con- 
tain several million tons of four per- 
cent copper. 

Cerro de Pasco Corp. drilled the 
Cabriza property in the Mantoro Val- 
ley region of Peru. Cerro also con- 
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Truck mounted drilling rigs permit 
quicker set-ups and shorten moving 
time between holes. The unit shown 
above has a variable volume-and-pres- 
sure pump, rod storage racks, and a 
hydraulically raised steel mast 


tinued investigtions of its Rio Blanco 
copper mine in Chile. Kennecott is 
actively engaged in geophysical and 
geochemical studies of a mineralized 
area near the Cerro de Pasco mine in 
Peru. Anaconda has completed con- 
siderable aerial work, ‘including geo- 
physical surveys and geological map- 
ping in Chile. Much of the aerial pho- 
tography is in color. It is reported 
that geological parties sponsored by 
the United Nations are also active in 
northern Chile. 


Research 


Several companies indicated in- 
creased interest in research by 
contributing to cooperative basic pro- 
grams with universities and Govern- 
ment agencies. It appears to be in- 
creasingly evident to the mining 
industry and Government agencies 
alike that improvement in our under- 
standing of all aspects of the forma- 
tion and control of ore deposits is 
necessary if the United States is to 
maintain its top rank as a mineral- 
producing nation. 

Any advance in our basic knowl- 
edge of the geological sciences, re- 
gardless of scope, is of value to the 
exploration and mining geologist. An 
interesting example is the program 
combining the efforts of the St. 
Joseph Lead Co. and Columbia Uni- 
versity's Department of Geo-Chemis- 
try in an investigation of the isotopic 
composition of Mississippi Valley- 
type lead deposits. 

In a discussion presented at the 
Geological Society of America meet- 
ing, November 1959, Dr. J. L. Kulp 
of Columbia and J. S. Brown of St. 


Joseph Lead, pointed out that the 
studies “illustrate the possibility of 
applying lead isotope data in deter- 
mining both age and source of a base 
metal deposit.” 

This type of cooperative research, 
together with St. Joseph’s large-scale, 
comprehensive exploration effort, has 
no doubt contributed appreciably to 
that company’s successful exploration 
project in Southeast Missouri. 

Roger H. McConnel, chief geolo- 
gist of Bunker Hill, points out that 
the Coeur d’Alene district is a prime 
example of the need to improve our 
present means of locating blind ore 
bodies. Long a principal producer 
of a major tonnage of the nation’s 
lead, zine and silver, the district is 
approaching a point where the cost of 
locating blind ore bodies is prohibi- 
tive. What is needed “is a technologi- 
cal breakthrough—geologic, geophys- 
ical or even a cheap, rapid-drilling 
technique—to permit less expensive 
and more accurate identification of 
deep, blind targets.” Cooperative re- 
search may be the only answer to the 
problem, not just in the Coeur 
d’Alene’s, but in all mining districts. 


Intensive Search for Beryllium 


Among the new minerals entering 
the picture as a prime exploration 
target is beryllium. Expanded use of 
beryllium in the rocket and nuclear 
energy fields has spurred research, 
resulting in the development of ex- 
ploration tools to aid in the detection 
of beryllium minerals. The Beryllom- 
eter is an example of the practical re- 
sults of basic research. 

Until quite recently, commercial 
quantities of beryllium were consid- 
ered to occur only in pegmatite dikes. 
Recent developments focused around 
the Topaz Mountain discovery in 
Utah indicate there may be a vast new 
field in non-pegmatitic sources. 

USGS investigations of the distri- 
bution of beryllium in certain varie- 
ties of rocks indicate further studies 
are warranted. Soil sampling methods 
for beryllium in rocks and alluvium 
have been developed. The precision of 
gamma-neutron detectors was im- 
proved, thereby providing a rapid 
and sensitive means of analyses. 

A broad-scale study of the origin 
and physio-chemical characteristics of 
ore-depositing solutions in the Creede 
district, Colo., continued to yield in- 
teresting results. T. B. Nolan, director 
of the USGS reports that the chemi- 
cal and isotopic composition of fluid 
inclusions extracted from strongly 
zoned sphalerite crystals suggest that 


(Continued on page 64) 
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The trend is toward ever larger 
equipment in the constant 
search for lower unit cost 


HE coal industry has undergone 

a mechanical revolution during 
the past 20 years, which has been 
marked by significant progress in 
mining, preparation and _ utilization 
of coal. Energy consumption is 
steadily increasing at a compound an- 
nual rate of four percent, and coal 
and lignite comprise over 70 per- 
cent of U. S. fossil fuel reserves. In 
view of these facts, the future of coal’s 
place in the national economy is un- 
deniably secure. 

Strip mining of coal and other 
minerals is steadily being expanded 
in the face of increasing ratios and 
the need for economical production. 
The demand of Government operated 
atomic energy plants and the steady 
increase in the use of coal by utilities 
and their realization of coal’s im- 
portance to their continued expansion 
has resulted in some very large yearly 
production commitments by some of 
the foremost coal operators. In turn 
these contracts engender develop- 
ments in machinery and equipment, 
designed to keep pace with the 
enormous production and necessary 
low costs required. They are directly 
responsible as well, for an enormous 
investment in additional long term 
mineral reserves sufficient to extend 
the life of the operations to an eco- 
nomical conclusion. 


Even Larger Shovels and 
Draglines in Prospect 


As a direct result of these expand- 
ing production pressures, the latest 
projected stripping shovel has jumped 
in size to a dipper capacity of well 
over 100 cu yd with a range of front 
end combinations capable of digging 
overburden in excess of 100 ft. Strip- 
ping shovels in use at the present 
time are of approximately 70 cu yd 
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Strip Mining 


By LAFE STEWART 


Consulting Engineer 
Terre Haute, Ind. 


capacity. 

The November 1960 report of the 
AMC Committee on Strip Mining, 
based on reports of performance of 
60 shovels and 29 draglines of over 
12 cu yd bucket capacity, for the 
year 1959, shows that there is no 
essential difference in hourly yardage 
per cubic yard of bucket capacity 
between shovel and dragline. Capac- 
ity wise, however, draglines have de- 
veloped at a slower rate than shovels 
and to date have not been built with 
a bucket capacity of over 35 cu yd. 
Projected designs are now under way, 
however, for 80-yd machines employ- 
ing booms well over 200 ft long. It 
is the writer’s contention that the 
dragline is probably a better and far 
more flexible tool for some of the 
new projected operations than is the 
conventional stripping shovel. 

There are several wheel excavators 
now in use where soft overburden in 
the upper overlying strata must be 
carried well back from the pit. The 
latest of these machines have at- 
tained rates of 3500 cu yd per hr. 
This machine has proven very satis- 
factory for its highly specialized and 
unusual job. It does not, however, 
have the universal application of the 
shovel or dragline. 

Auxiliary equipment to serve the 
needs of accelerated production rates 
follows automatically in the wake of 
prime machinery development. 

Drilling and shooting techniques 
were materially enhanced several 
years ago through the development 
and widespread use of the rotary air 
blast drill and ammonium nitrate ex- 
plosives. The combined use of these 
two tools effected material savings 
in costs by speeding the hole drilling 
with minimum crews and by the 
safety, cheapness and availability of 
ammonium nitrate and additives. 


A giant 115-yd stripping shovel is being 
built for a Peabody Coal Co. mine in western 
Kentucky 


This combination has by no means 
reached its ultimate peak and seems 
to be capable of serving the needs 
of the mining industry in the fore- 
seeable future. 

Both conventional underground 
equipment and the coal auger have 
been used extensively to recover ton- 
nage which would be otherwise lost 
at the conclusion of a stripping oper- 
ation. Some of these underground 
operations have made costs which 
were comparable to stripping costs. 
However this method can only be 
used where there is sufficient high- 
wall coal available to give the ma- 
chines reasonable working time. 

Loading shovels in excess of ten 
cu yd capacity are now in common 
usage, as well as many special de- 
signs for multiple seams and other 
unusual conditions. Although most 
mines still use conventional loading 
shovels, many advances in the design 
of both rubber and crawler mounted 
front end loaders have given the 
smaller loading shovels some definite 
competition. In the field of prepara- 
tion for loading, the tractor mounted 
ripper has largely replaced the older 
method of breaking the coal by drill- 
ing and shooting. 


From 1941 to 1960, 
Lafe Stewart was 
chief engineer of 
Maumee Collieries 
Co. Since then he 
has been doing con- 
sulting work, as he 
has done periodically 
for the past ten 
years. His latest job 
has taken him to 
Brazil for Companhia 
Siderurgica Nacional 
which has open cut mining operations. 
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200-Ton Trucks on Drawing Boards 


Haulage units have steadily grown 
larger to match prime stripping units 
and expanded coal reserves. There 
are many 90-ton units in use at the 
present time. These have been proven 
in various locations and under vari- 
able conditions. Larger trucks are in 
prospect for future development. 
These in turn demand improvement 
and redesign in engines, transmis- 
sions, tires, axles or other suspen- 
ion units and all other integral parts. 
There are several makers that have 
700-hp engines and trucks of up to 
200-tons capacity on the drawing 
board. These large units have by no 
means replaced the smaller units, 
whose use may be dictated by pit 
conditions, roads, weather or many 
other special considerations; how- 
ever, the trend to ever larger haulage 
units is a direct result of the con- 
stant search for lower unit cost. 

The necessity for higher produc- 
tion, limitation in sizing and the con- 
sequent simplification of cleaning 
plants has been a natural and in- 
evitable result of the great increase 
in volume of industrial and util* 
business served by the coal inc! 
There has also been a cave 
in the use of a surze stochkvile for 
both raw and proc ae coal at the 
Upple. AL’ the methods which help 
to assure cn uninterrupted continuity 
of product flow from mine to car 
have been steadily accepted by the 
operators. As a consequence the 
preparation of special, tailor made 
sizes is now mostly confined to 
siaaller custom producers. 

Widespread use of aerial survey 
techniques has resulted in many im- 
provements in engineering control. It 
has proven to be especially valuable 
for preliminary evaluation and op- 
eralional planning. Often, especially 
on large contiguous areas, the costs 
have been less, and the results more 
accurate than ground field surveys. 
Complete planning and continuing pit 
evaluation always produce economies 
in operation. A complete picture must 
be evolved before the coal operator 
can consider intelligently either a 
new venture or an improvement in an 
existing operation. 


Reclamation —an Inseparable 
Part of Mine Operation 

Reclamation of strip-mined land is 
claiming an increasingly important 
place in the operator’s consideration. 
Until recent years it has assumed a 
step-child’s place, accepted but not 
wanted. As a consequence, too little 
attention has been paid in the past 
to methods of producing the required 
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Haulage units have 

steadily grown larger 

to match prime 
stripping units 


results. Operators are now realizing 
that reclamation are an in- 
separable pri of mine operation and 
shou'd he considcred and evaluated 
as such. Reclamation practices range 
fron. grading spoil banks for the 
procuction of forage, or in some cases 
cultivated crops, to the reforestation 
of the less fertile banks. Associated 
with both these types of development 


of 


costs 


The Department of the Interior es- 
timates that there is about 200 years 
supply of coal which can be mined 


at or near present costs. It will be 
nearly a thousand years before the 
last ton of recoverable coal in this 
country will be mined. This makes 
the bituminous coal industry the 
custodian of the largest energy source 
in the country, and gives it an un- 
rivaled stake in the future 


is an ever increasing use the of the 
mined lands for recreztion and home- United States, unmatched by any 
site purposes. other industry. 
ALWAYS 
AHEAD 
IN Most 
Line 
VENTILATION 
BLOWER TUBING Famous MineVent SUCTION TUBING’ Two types— 


Tubing in two dependable grades— 
ABC Neolon for severest service and 
ABC #14 for average mine conditions. 
Two types of suspension. Choice of 
three methods of coupling. 25’, 50’, 
100’ standard lengths; 8” to 36” di- 
ameter. 


BRATTICE CLOTH IN 7 TYPES A 
type for every preference and budget 
—jute base, cotton base, and plastics. 
Flameproofed and mildewproofed. Yel- 
low for higher visibility. Standard 
lengths and widths. 


Also Powder 


Bags and Trolley Guards. 
SEND FOR CATALOG. 


AMERICAN 
BRATTICE CLOTH CORP. 


310 KING'S HIGHWAY, WARSAW, INDIANA 


MineDuct with enclosed wire re- 
inforcing spiral and ABC Wire 
Reinforced with exposed spiral wire 
insert—both the finest quality suc- 
tion tubing in their range. Same 
suspension and coupling arrange- 
ments as our blower tubing. 
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By L. J. BECHAUD, JR.* 


Director 
Newmont Exploration Ltd. 


HE less than favorable economic 

weather prevailing in the business 
world has continued to hold the 
damper on advancements in milling 
and minerals research. Toward year’s 
end came announcements of strike set- 
tlements and cuts in prices of copper, 
zinc and lead. Anaconda’s six week 
shutdown at Chuquicamata was ended 
November 14 with the New Jersey 
Zinc settlement being announced a 
few days later. The Bunker Hill strike 
ended near the close of the year. 
Earlier, settlement of the strike at 
White Pine was effected. 

Despite the presently retarded eco- 
nomic outlook, new plants were put 
into production, construction pro- 
ceeded on schedule at other proper- 
ties, and ambitious undertakings 
involving multi-million dollar expen- 
ditures were announced, particularly 
in the iron and steel industries. Mill 
men have not neglected improvements 
in milling circuits favoring automa- 
tion and automatic controls in the 
continuing search for lower costs and 
optimum performance. 

As usual, the greatest activity ap- 
pears centered in the iron and steel 
industry with plant expansions an- 
nounced for Reserve and Republic, a 
new taconite project being planned in 
Wyoming for Columbia-Geneva, and 
announcement of plans for three com- 
mercial installations based on the 
Strategic-Udy direct iron process, 
two of these in Canada and one in 
the U. S. Vigorous activity was also 
afoot in the base metal industry, not- 
ably the announcement of construc- 
tion of integrated copper-lead smelt- 
ing facilities at Tsumeb in South-West 
Africa, Asarco’s 15,000-tpd Mission 
project near Tucson, and bringing 
into production Southern Peru’s To- 


* The author was assisted by W. C. Hell- 
yer and R. C. Peterson, metallurgists on the 
staff of Newmont Ezaploration Ltd., in the 
preparation of this article. 
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inerals Beneficiation 


Mill men continue their search 
for process improvements that 
will give lower costs and better 
performance 


quepala mill and smelter and Inco’s 
Thompson project in Canada. 


Autogenous Grinding Under 
Intensive Study 


Efforts to reduce grinding costs 
have spurred interest in the possible 
benefits to be derived from autogen- 
ous grinding with attendant savings 
for crushing circuits. Extensive theo- 
retical and pilot plant studies of the 
dry-grinding Aerofall mill were made 
and reported on in two papers at the 
International Mineral Processing 
Congress in London in April. Results 
tend to indicate that metallurgical ad- 
vantages, in addition to low power 
and wear, may also be possible due to 
disintegration of the ore along grain 
boundaries to its natural grain size. 
This would seem to be of particular 
importance for the dry processing of 
specular hematite or magnetite ores 
having a moderately coarse liberation 
size. Iron ore metallurgists, being 
well abreast of developments, have 
had this mill under investigation for 
some time. 

Extensive testing is also well under 


Two semitaconite 
processing pilot 
plants that will uti- 
lize Dravo-Lurgi 
magnetizing roasting 
kilns, similar to the 
one-half tph_ test 
model pictured, 
are under construc- 
tion on the Mesabi 
Range. These plants 
will convert semita- 
conite to a synthetic 
magnetite which can 
subsequently be re- 
covered using con- 
ventional magnetic 
equipment 


way with the Hardinge Cascade mill. 
The Quebec-Cartier installation at 
Lac Jeannine, employing twelve 18-ft 
diam Cascade mills and due to com- 
mence grinding in December will be 
watched with interest by all mill men. 

Every flotation operator is well 
aware that his grinding mill effects 
changes in surface chemistry as well 
as performing the purely physical 
task of comminution. These chemical 
changes are often unpredictable, 
sometimes detrimental. and sometimes 
beneficial. Often deliberate attempts 
are made to enhance or to retard the 
chemical effects. As autogenous grind- 
ing finds more application in sulfide 
flotation plants, it will be of consid- 
erable interest to observe and com- 
pare the chemical phenomena with 
that of conventional methods. 


lron Ore Beneficiation 


The past year has seen the active 
resumption of the steady technologi- 
cal progress in mineral preparation 
that has come to be expected of the 
iron ore industry. The increasingly 
keen competition from high grade 
foreign ores and “manufactured” 
blast furnace burdens is forcing do- 
mestic operators to bend every effort 
to prepare chemically and physically 
enhanced materials having improved 
digestibility in the blast furnace. 

After many years of lying dormant, 
the technically sound process of mag- 
netic reduction has been dusted off 
and is being carefully scrutinized for 
processing semitaconite such as that 
found on the west end of the Mesabi 
range. A wealth of development work 
has gone into this process over the 
years and now it appears the next 
step to commercial reality will be 
taken as illustrated by the M. A. 
Hanna Co. announcement of a $2,- 
000,000 expenditure for pilot plant 
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facilities in the Nashwauk-Cooley 
area. The favorable tax structure for 
semitaconites created by the Minne- 
sota legislature in 1959 is reported to 
have influenced the decision for this 
expenditure. In some cases, a break 
on costs might be realized in grinding 
due to increased friability after heat 
treatment. Many different types of 
furnaces have been investigated over 
the years for the magnetic roasting 
step and at present the Lurgi kiln ap- 
pears to be finding the most favor. 

Expansion in the capacity of its 
E. W. Davis works to 9,000,000 tons 
of pellets per year was announced by 
Reserve Mining Co. during 1960. This 
represents a 50 percent increase over 
present tonnage and reportedly would 
involve new crushing, concentrating 
and pelletizing equipment as well as 
rail and power facilities. 

The expansion of Cleveland-Cliffs’ 
Humboldt plant on the Marquette 
range to an annual capacity of 650,- 
000 tons of pellets was completed in 
1960. This plant has the first com- 
mercial Allis-Chalmers Grate-Kiln 
system of concentrate agglomeration 
and heat treatment of pellets. Plans 
were also announced by Cleveland- 
Cliffs to expand the capacity of the 
Republic low grade mine to 1,600,000 
tons of iron ore concentrates per year. 
Both Republic and Humboldt employ 
flotation for the concentration of iron 
minerals from the low grade jasper, 
and together with M. A. Hanna Com- 
pany’s Groveland operation, also on 
low grade jasper, will provide a 
source of some 3,000,000 tons of 
highly beneficiated concentrates per 
year from the upper Michigan penin- 
sula. Adding to this, Erie Mining 
Company’s production of pellets and 
the new goal of Reserve gives the 
phenomenal total of 20,000,000 an- 
nual tons of “manufactured” high 
grade product from the Minnesota- 
Michigan ranges. 


Other Developments in Iron Ore 
Concentration 


Other processes continue to be ex- 
amined closely to improve quality of 
product and to reduce costs. Improve- 
ment of quality of dense media 
through control of particle shape is a 
move in this direction. The rotary 
scrubber is also being re-examined 
to obtain a better understanding of 
the improvements to be expected by 
this method of removing loosely ad- 
hering silica from ore particles. 

Development of dry methods of 
iron ore concentration continues to 
be of interest, spurred by the activity 
in the Wabush area of Labrador. Low 
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Pouring steel into an electric furnace 
during test run of the Strategic-Udy 
process 


and high intensity magnetic separa- 
tors, principally of foreign origin, ap- 
pear to be attracting the most interest. 
But wet methods of separation have 
not been ignored, At least one com- 
pany has experimented with a new 
type of gravity separation device 
which has produced remarkable re- 
sults in the extreme fine size range; 
this equipment is still in the experi- 
mental stage. 

Of considerable interest is the ex- 
pansion of Inco’s iron ore recovery 
plant at Copper Cliff, Ont., to triple 
its present capacity. This novel proc- 
ess, which converts nickeliferous pyr- 
rhotite into agglomerated pellets of 
68 percent Fe content and recovers 
by-products of nickel and sulfur, is a 
tribute to the determination and in- 
genuity of Inco personnel. The high 
quality pellets are reported to be find- 
ing use as open hearth lump. 


Economics of Direct Reduction 
Still Controversial 


A great deal of information on 
direct reduction of iron ore was pub- 


L. J. Bechaud, Jr., is 
one of the world’s 
foremost authorities 
on extractive metal- 
lurgy of germanium 
and is a holder of 
several patents. For 
the past eight years 
he has been associ- 
ated with Newmont 
Exploration Limited 
and is currently di- 
rector of its Metal- 
lurgical Department. Bechaud has been in his 
present post for three years, prior to which he 
was at Newmont’s Grass Valley, Calif., op- 
erations. Before that, he was chief research 
metallurgist for M. A. Hanna Co. on the iron 
ranges of Minnesota, pioneering in the de- 
velopment of magnetic taconites and Michi- 
gan jaspers. He came to Hanna from Pan 
American Mining Co. and the goldfields of 
California. 


lished during 1960. While there is 
still considerable controversy over the 
e¢onomics of D-R in the U. S., there 
is little doubt but that in specialized 
instances a commercial operation can 
be mounted. The Kellogg engineered 
HyL process at Monterey, Mexico, has 
been well described in the literature 
and is a case in point. More recently, 
a 500-tpd addition to this plant was 
announced, 

The well publicized Strategic-Udy 
process, while not yet commercial- 
ized, is being planned for installation 
at Anaconda, Mont. This plant will 
produce steel from current and stock- 
piled slag. Canadian projects employ- 
ing the Strategic-Udy process have 
also been announced. One of these is 
for a 150,000-tpy plant for New My- 
lamaque Exploration at Kingston, 
Ont. The other is for Quebec South 
Shore Steel at Varennes, Que. 

Other D-R processes of commercial 
stature include H-Iron, Krupp-Renn, 
Hoganis, and the classic Wiberg- 
Séderfors. All but H-Iron have been 
in operation a number of years. 
More recently, the H-Iron process for 
producing low-carbon iron powder 
was put into operation by Alan Wood 
Steel Co. at Conshohocken, Pa., and 
Bethlehem Pacific has engineered a 
second plant at its Vernon steel works. 
The product from the latter plant will 
reportedly be charged to an electric 
steel-making furnace. 

Two newcomers on the scene dur- 
ing the latter part of the year were 
the Dwight-Lloyd McWane and the 
Allis-Chalmers Agglomeration-Reduc- 
tion processes, both in the develop- 
ment stage. The D-LM process em- 
ploys pre-reduction of a prepared and 
pelletized feed on a traveling grate 
followed by introduction of the pre- 
reduced pellets directly to an electric 
furnace for steel making. This process 
appears to have the advantages of 
simplicity, close control, and flexibil- 
ity, and should appeal to operators 
who tend to shy away from the com- 
plexities of more sophisticated equip- 
ment. The Allis-Chalmers process is a 
unique combination of two concentri- 
cally aligned kilns, the inner kiln pro- 
viding for reduction by means of 
catalytically cracked hydrocarbon gas, 
with excess gas being burned in the 
annular space between the kilns to 
provide the heat. 


Interest in Automation Grows 


Interest in automatic control of 
mill processes in the mineral indus- 
tries continues to grow. Although the 
fully automated push-button mill, con- 
trolled by a computer, is still some- 
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where in the future, advances have 
been made in applying mechanical 
and electronic controls to a number 
of unit operations involved in milling 
practice. 

True automation with its implica- 
tion of sensing and control devices, 
which are integrated by means of 
feedback systems with a sophisticated 
control center, is probably closest to 
reality in those mineral . industries 
where efficient materials handling 
contributes largely to economy of op- 
eration and process variables are reas- 
onably uncomplicated. These areas 
include pimarily such operations as 
cement plants and coal cleaning units 
where great progress in automatic 
control has heen reported recently. 
Among the cement manufacturers re- 
porting such advances in automatic 
control are the Dundee, Mich., plant 
of the Dundee Cement Co., the Ada, 
Okla., plant of Ideal Cement Co., and 
Riverside Cement Co. 

The Dundee operation, while not 
under the direct control of a com- 
puter, utilizes an IBM electronic com- 
puter set-up for extremely rapid eval- 
uation of data to achieve optimum 
operating conditions. The use of au- 
tomatic control of burners on the 
kilns, clay and limestone preparation, 
and closed circuit TV observation of 
transfer points are just a few of the 
devices reported to be incorporated 
in the Dundee plant. Other cement 
plants are understood to be attempt- 
ing to incorporate more direct control 
of unit operations into the electronic 
computer center. 

The Moss No. 3 preparation plant 
of Clinchfield Coal Co. has put prac- 
tically all materials handling and op- 
eration of dense media separation 
under centralized control. Rail cars 
move by gravity and are controlled 
remotely by target and limit switches 
and compressed air operated retard- 
ers. Handling, storage, and charging 
of the magnetite heavy medium to the 
separators is also under remote con- 
trol. Gamma ray absorption devices 
are used to measure, report and re- 
cord the specific gravity in each of 
nine dense media units. Under such 
control, product quality is reported 
to be better and more consistent, and 
significant economy in labor costs 
have resulted. 

In the field of metallic minerals, 
the iron ore processing plants con- 
tinue to lead in the field of automatic 
control of unit processes, particularly 
that of sintering. In addition, the ap- 
plication of computers to the prob- 
lem of optimizing the operation and 
burdening of blast furnaces has been 
widely reported. 
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While the goal of a fully-automated push-button mill controlled by a computer is still 


in the future, mineral processers are making more and more use of both computers 
and automatic controls 


Instrumentation in the Non- 
ferrous Industry 


Operators in nonferrous mills are 
plagued with the ancient problem of 
having to tailor-make control devices 
to fit each and every situation. A few 
novel approaches to the control of 
pulp density and grinding mills have 
been reported recently. 

Asarco has two schemes under con- 
sideration for control of the grinding 
circuit for the new 15,000 tpd Mis- 
sion copper concentrator. The first 
method is based on a determination 
of the difference in the temperature 
of the feed water and the ball mill 
discharge. A large temperature differ- 
ence indicates the mill is underloaded 
and the electronic control system calls 
for an increase in the rate of feed. 

The second system depends upon 
measuring and constantly controlling 
pulp density of the ball mill discharge 
at a predetermined value by automa- 
tically adjusting the rate of feed of 
water to the mill. The water flow rate 
is measured in turn and this informa- 
tion is used to automatically com- 
pensate for fluctuations by adjusting 
the rate of ore feed so that the water 
and ore are in balance. 

The new Levack mill of Inco is re- 
ported to be extensively instrumented. 
Water addition to the classifiers is 
regulated by pulp density measuring 
devices based on gamma ray absorp- 
tion. In the flotation circuit, pulp 
density, pH and temperature are 
measured automatically and _ con- 
trolled from a central point. Thicken- 
ers and filters are instrumented and 


operated from another centralized 
control point. 

Much of the over-all problem asso- 
ciated with more complete automa- 
tion of mineral beneficiating plants 
is involved in the lack of suitable 
sensing devices for measuring process 
variables. Considerable progress has 
been made recently in the application 
of such techniques as gamma ray ab- 
sorption to determine pulp density as 
mentioned above. X-ray fluorescence 
is being employed by Anaconda to 
yield essentially continuous analyses 
for a number of elements in mill feed, 
concentrates and tailings. Kennecott 
is reported to be installing similar 
units at Utah Copper. While these ex- 
tremely rapid assay tools are not auto- 
matic control devices, they do give 
the operator a more up-to-the-minute 
picture of the performance of his mill, 
and certainly these techniques repre- 
sent one more advance toward auto- 
matic process control. 


Hydrometallurgy Confined Largely 
to Uranium and Rare Earths 


Significant new activity in the field 
of hydrometallurgy is still confined 
in large scale to the uranium extrac- 
tion field. Several new mills went into 
operation or were approved for AEC 
contracts, principally in the Gas Hills 
district of Wyoming. Extraction tech- 
niques in the new mills are standard 
acid-leach or carbonate-leach followed 
by liquid-liquid extraction and strip- 
ping units. 

The status of buying contracts be- 
tween yellow-cake producers and 
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AEC for the 1962-1966 period con- 
tinued to be cloudy. General policies 
announced by AEC are, by apparent 
necessity, broad and somewhat nebu- 
lous so that each operator’s position 
during the forthcoming period must 
be individually established. By the 
end of the year, the major portion of 
the established uranium mills were 
reported to have reached new agree- 
ments with AEC regarding price for 
and amounts of yellow cake to be pro- 
duced. 

From a production standpoint, the 
application of hydrometallurgical 
techniques continued to be confined 
mainly to the rare-earths and nuclear 
products sectors of the industry. In 
the area of base metal production, an 
amine leaching process for producing 
high purity lead from mixed sulfide 
ores was developed at the University 
of British Columbia in cooperation 
with Sherritt Gordon Mines and was 
received with a good deal of interest. 

Briefly, the process consists of a 
pressure oxidizing leach in acid me- 
dium to convert PbS to PbSO,. The 
resulting lead sulfate is selectively 
leached at room temperature with a 
15 percent solution of diethylene tri- 
amine which forms a lead complex. 
Lead is precipitated from the amine 
as a basic carbonate by the addition 
of CO,.. Silver free lead is produced 
from the carbonate by reduction. The 
amine leach solution is regenerated 
with CaO producing gypsum as a 
waste by-product. 

In this process reagent consump- 
tion appears to be quite low. All steps, 
except for the initial oxidation and 
final reduction of lead, are conducted 
at room temperature and pressure. 
This appears to be a practical process 
having application to non-separable 
base metal bulk concentrates. Lead 
purity is said to be four nines. 


Wet Processes for GeO. and 
Cu Recovery 


At Tsumeb in South-West Africa 
a new wet process plant for produc- 
tion of germanium dioxide went on 
stream in the latter part of the year. 
Sulfide concentrates are roasted for 
selective oxidation of arsenic and ger- 
manium. Calcines are acid leached 
and pregnant solution is concentrated 
in a submerged combustion evapora- 
tor. Evaporator sludge and liquor is 
distilled with hydrochloric acid to 
produce germanium _ tetrachloride 
which is subsequently hydrolyzed to 
GeO. 

Empressa Minera de Matos Blan- 
cos S.A., has initiated a project in 
Northern Peru designed to recover 
copper occurring predominantly in 
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In recent years, the 
use of hydrocyclones 
in mineral processing 
systems has grown 
steadily 


the form of basic copper chloride, 
atacamite. The patented process con- 
sists of percolation leaching with sul- 
furic acid followed by sulfur dioxide 
absorbtion to precipitate insoluble 
copper chloride. The pure chloride 
is then pelletized with limestone and 
coke and is smelted in three 4 by 
3-meter Lurgi rotary furnaces. Two 
additional furnaces are used to pro- 
duce wire bars. Plant is designed to 
handle 3000 tpd of ore. 

Although specific details are lack- 
ing, it is reported that a new tech- 
nique is under investigation by the 
British Department of Industrial and 
Scientific Research involving the use 
of napthenic acid in liquid-liquid ex- 
tractions. Priced more cheaply than 
alkyl-phosphoric acid, napthenic acid 
is reported to be equally effective. 


Segregation Process Revived 


The process of copper segregation 
is an example of an apparently dead 
horse which has recently shown sur- 
prising signs of life. While the exact 
mechanism of copper segregation has 
not been well defined, the over-all 
process consists of roasting oxidized 
copper ore with salt and carbonaceous 
material under controlled atmosphere 
conditions at 700—-750° C. Simul- 
taneous chloridization and reduction 
of the copper mineral apparently oc- 
curs such that metallic copper is pro- 
duced in the form of separate well 
defined particles outside the ore ma- 
trix. This metallic copper is recover- 
able by standard flotation techniques. 

Interest in the segregation process 
lagged after two experimental plants 
in the Congo and Southern Rhodesia 
closed in the early 1930’s due to eco- 
nomic and mechanical difficulties. The 
U. S. Bureau of Mines at Tucson re- 
cently undertook a renewed evalua- 
tion of the process. Partly as a result 
of this work and the natural interest 
in a process for recovering copper 


from oxide and silicate minerals, pilot 
plants have been built in Mexico at 
Santa Rosalia and d’Akjoujt in Mau- 
retania. 

The first commercial segregation 
plant in the U. S. was recently put 
into operation by Trans-Arizona Re- 
sources near Tucson. The reactor in 
this plant is reported to be a 54-in. 
by 42-ft leng indirect fired rotary 
kiln. 

A pilot plant of particular interest 
is that of the Berenguela mine in 
Peru which is built to handle one tpd 
of ore. Here the older technique of 
roasting in rotary kilns under a rela- 
tively static atmosphere has been re- 
placed by pelletizing the ground ore 
with coke and salt followed by roast- 
ing in a shaft furnace. Both copper 
and silver are segregated and recov- 
ered by flotation from a manganifer- 
ous ore containing from one to two 
percent copper and five to twenty oz 
of silver per ton. An interesting fea- 
ture is the departure from the rotary 
or hearth type furnaces of previous 
plants. 


New Separation and Classification 
Methods 


A new and unique process devel- 
oped at Battelle, which is used to up- 
grade rock salt at the Detroit mine of 
International Salt Co., makes use of 
a differential in radiant heat absorb- 
tion to cause one fraction of “ore” to 
adhere to a heat sensitive belt. Other 
applications are possible. 

Dorr Oliver, Inc., introduced a new 
dense-media process claimed to be 
capable of treating the full size range 
from 214-in. to 65-mesh. The process 
includes DorrClone cyclones, dense 
media ore classification units, and 
DSM screens. Feed is introduced 
under gravity head thus eliminating 
pumping of ore with media. Media 
losses are claimed to be drastically 


reduced. 
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A double-drum, concurrent style 
permanent ceramic magnet, wet-drum 
separator has been developed by 
Stearns Magnetic Products, Milwau- 
kee. The high strength ceramic mate- 
rial is said to provide savings in 
weight, operating and maintenance 
costs. Stainless steel is used for feed 
box and collection tank. 

Successful application of the Buell 
developed Gravitational-Inertial clas- 
sifier was reported on limestone and 
phosphate rock processing. This high 
efficiency dry classifier makes use of 
aerodynamic principles not previously 
utilized in classification. There are no 
moving parts in the separating cham- 
ber proper, hence maintenance costs 
should be low. Once the cut point has 
been set it is claimed no further at- 
tention is required. The classifier 
makes its separation by entraining 
fine dust particles in an induced eddy 
current which exhausts from the top 
of the unit. The coarser particles, 
which cannot make the turn into the 
eddy chamber, fall by gravity through 
an opening in the bottom. A secon- 
dary air current is directed onto the 
falling coarse particles and removes 
adhering fines. 


Russians Dominate Flotation 
Research 


Advances in flotation practice and 
research in the free world were at a 
modest level. New mills were designed 
but the flotation circuits reported 
rely mainly on the cut and dried 
standard techniques which have 
served the industry so well in the 
past. 

Probably the most significant de- 
velopment in flotation was the domi- 
nation of the Soviets in the fields of 
both basic and applied research. At 
the International Mineral Processing 
Congress held in London during 
April, six of thirteen papers con- 
cerned with flotation were of Russian 
origin among a total of seven nations 
whose representatives gave papers. A 
cursory check of published articles 
reveals that a large and steadily in- 
creasing amount of work in flotation 
research is being conducted behind 
the Iron Curtain. 

During the past year in the Soviet 
Union, a large scale production plant | 
was put into operation employing the 
L-P-F process on a copper ore. So- 
dium sulfide is used as the precipi- 
tant, it being claimed that this is 
simpler, cheaper, and gives better 
grade of concentrate than does sponge 
iron. One Soviet paper again em- 
phasized the role and possible signifi- 
cance of gas precipitation in flotation. 
Indications are that losses of slimed 
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mineral might be reduced by making 
more effective use of this phenome- 
non. 

In North America, evidence of a 
growing interest in columbium was 
given by announcement from four 
different companies of the develop- 
ment of a flotation process for con- 
centrating columbium minerals. Long 
chain amines, di-amines, and wetting 
agents is one combination; hydroxy- 
quinoline chemicals for collector is 


used in another instance. 

On a laboratory ‘scale, interesting 
results were obtained at Washington 
State University on flotation of au- 
tunitic uranium ores with an aqueous 
emulsion of stearic acid, soap, and 
kerosene. The reagent also floats 
uraninite, uranophane, monozite, apa- 
tite, and with a soluble phosphate, 
chrysocolla is also reported to be 
floated. The only catch is that selec- 
tivity is not good. 


MINING EDUCATION 
(Continued from page 50) 


| 
convincingly. If adequate favorable 
| case history does exist, one of the 
| most useful things that can be done is 
_to pull it together and make it avail- 
| able. 
_ In the modern scene, on-the-job 
training is necessary unless work- 
|study cooperative programs are de- 
veloped. Few companies offer it. Both 
educators and industry spokesmen 
hold that the job of the schools is to 
give a broad fundamental training, 
leaving much of the detail and most 
- the practical applications to indus- 
. To be adequate in this context, 
pes the-job training consists of more 
| than just learning the jobs and psy- 
chology of labor. It involves experi- 
/ence in various departments of the 
/company, reports from the trainee 
'and from his immediate supervisor, 
correction, and periodic interviews 
| with local top management. 

Nothing can be accomplished by 
retreating into the viewpoint that the 
young fellows are too soft or too de- 
|sirous of made-to-order careers. To 
|the extent that they may be found 
'wanting in these respects it is the 
fault of conditions created by their 
elders. Anyway, we have to work with 
| people as they are, not as they might 
‘have been. Furthermore, anyone who 
will take the trouble to learn the 
viewpoints of young men will find 
|that they lack neither intelligence, 
manhood or valid philosophies. Can 
| they be blamed for taking advantage 
| of the offers of better competitors for 
| their services? 
| Mining is a necessary, useful field. 
| For people who thrive on challenges, 
it is continuously fascinating in its 
diversity, opportunity, geographic 
spread and incessant change. Until it 
regains status as a field of unusual 
opportunity and a home for an elite 
class of humanity we have no cause to 
be complacent. Meanwhile, there is 
much to be done involving coopera- 
tion between the industry and edu- 
cators. 


MINING GEOLOGY 
(Continued from page 57) 


the ore was deposited from a concen- 
trated brine high in Na and Cl, and 
lower in K, Ca, Mg, B and SQ,, con- 
taining only small amounts of the ore 
minerals, perhaps as little as ten ppm. 

A geologic therometer, that may be 
of great range and precision, has ten- 
tatively been established by R. N. 
Clayton of the University of Chicago 
and H. L. James of the Geological 
Survey. Using the 0'*/O" ratios of 
iron oxides, calcite and quartz, tem- 
peratures ranging from 80° C (Iron 
River, Mich.) to 700° C (Iron 
Springs, Utah) have been estimated. 
Further data suggest that iron oxides 
of the main ore bodies in the Lake 
Superior region were formed from 
solutions isotopically similar to pres- 
ent-day fresh water. 

The year 1960 witnessed a continu- 
ation of the debate concerning basic 
theories of ore genesis. Many papers 
presenting discussions on this subject 
have been carried in Economic Geol- 
ogy. The conflict between the synge- 
netic and epigenetic schools is some- 
times heated, but these debates, 
spurred by papers and discussions of 
such men as C. L. Knight, G. M. 
Schwartz, J. L. Kulp, R. H. Sales, H. 
L. James and many others, are a valu- 
able contribution to geological sci- 
ence. 


Difficult Problems Ahead 


In conclusion, it can be stated that 
the mining industry has entered a 
period requiring considerable adjust- 
ment, both economic and technical. 
There will be difficult problems to 
solve in the immediate years ahead. 
Strong leadership and decisive action 
are needed to cope with rising costs, 
increasing taxes, restrictive legisla- 
tion, and competition from the Com- 
munist world. At the same time, the 
industry is confronted with the task 
of constantly replacing and even ex- 
panding diminishing reserves in order 
to supply the free world with its vital 
mineral requirements. 
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Coal Research— 


At Home and Abroad 


“While the cost of coal research in the United 
States may appear modest when compared to 
that of other industries, research achievements 
have indeed been significant” 


By 


Staff, Division of Bituminous Coal 
U. S. Bureau of Mines 


LTHOUGH several research or- 
ganizations have been firmly 
established for many years in the 
United States, the operation of large- 
scale organized research and develop- 
ment is of fairly recent origin. In the 
short span of five years, research and 
development expenditures by industry 
increased from about $2 billion an- 
ally in 1955, to almost $10 billion 


1.1960. If funds for the performance 
¥-of research and development by the 


Federal Government, colleges and 
universities, and other nonprofit in- 
stitutions were included, the expendi- 
tures for research in 1955 would have 
been more than $4 billion and prob- 
ably more than $13 billion in 1960. 

During this five-year period con- 
siderable attention was being given to 
the use of expanded coal research to 
broaden markets for coal and to de- 
velop new ones. Unfortunately, at the 
time this interest began to evolve, 
little information was available on 
the extent and scope of coal research 
based upon industry-wide coverage 
on an annual basis. Of course, de- 
tails regarding Federal outlays in- 
volving research activities were read- 
ily available, and, while these are 
known to be a significant portion of 
the total expenditure, a comprehensive 
picture of over-all coal research ac- 
tivity could only be approximated 
from the information available. This 
situation existed despite coal’s posi- 
tion as a major energy source. 

The importance of a strong energy 
policy to the economic well-being of 
the Nation was highlighted in 1954 
with the establishment of a Presiden- 
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tial Advisory Committee on Energy 
Supplies and Resources Policy. When 
the Comittee report appeared, it in- 
cluded a section on a Research and 
Development Program for Coal, rec- 
ommending that a cooperative study 
be made to determine what coal re- 
search and development work could 
be undertaken and advocating that 
the coal industry and both Federal 
and State Governments should par- 
ticipate in the study and its costs. 


Survey Covers Coal Research 
Activities, Expenditures 


Late in 1955, coal industry repre- 
sentatives met with officials of the 
Department of the Interior to discuss 
ways to implement the coal research 
recommendations of the Advisory 
Committee. As the first step, conferees 
agreed that the Bureau of Mines, in 
cooperation with Bituminous Coal 
Research, Inc., should compile a list 
of coal research activities then under- 
way in the United States and abroad. 
The list was to include some indica- 
tions of the type of activities and the 
expenditure, where available. The 


The U. S. Bureau 
of Mines has proven 
that coal can be 
mined by hydraulic 
means in this coun- 
try. It remains to be 
seen whether there is 
widespread applica- 
tion of this method 


survey covered research on bitumi- 
nous coal in the United States in 
some detail. Time limitations on the 
preparation of a report prevented a 
precise examination of coal research 
abroad, so only general information 
that was readily available was used. 
From the material reviewed, it be- 
came apparent that foreign countries 
were pursuing coal research vigor- 
ously. 

In the survey, the research and de- 
velopment work of the coal industry 
as well as associated industries and 
coal consumers was covered. Not in- 
cluded, however, were secondary 
studies, such as research on the eco- 
nomics of power transmission, elec- 
tric power, equipment, nontechnical 
industry problems, routine analysis, 
service-acceptance testing, and work 
performed in production departments. 
The survey covered 50 industrial 
companies, institutes, and pertinent 
departments of the Federal and State 
Governments. 

This study disclosed that more than 
$17,000,000 was spent on coal re- 
search in 1955. This is a minimum 
amount, since some organizations 
may have been overlooked and a few 
of those contacted did not reply. 
Table I shows the sources of funds 
for bituminous coal research in 1955. 


Table I. Sources of funds for 
bituminous coal research! 


$ 4,863,737 


579,727 
Commercial coal .... 2,452,284 
Equipment manufacturers ................ 3,220,810 
4,954,954 
University and unidentified funds.... 104,000 


1 When companies were known to be en- 
gaged in several functions (for example, a 
company that makes equipment, processes 
coal, and sells coal) and where several 
projects were reported by such a company, 
an attempt was made to distribute the 
amounts to the appropriate lines in the 
table. 


As shown by this table, coal pro- 
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ducers, equipment manufacturers, 
coal consumers, and the Federal Gov- 
ernment contributed approximately 
equal amounts to bituminous coal 
research. 

By way of comparison, National 
Science Foundation reported the fol- 
lowing 1958 research expenditures in 
other fields in the United States: 
petroleum industry, about $245,000,- 
000; industrial chemicals, $543,000,- 
000; and paper and allied products, 
$51,000,000. If 1955 were used as the 
base year and extensions made to 
1958, research expenditures for coal 
undoubtedly would be larger than the 
$17,800,000 credited that activity. It 
is not expected that the increase 
would be significant nor would it 
change coal’s position, from the re- 
search-money standpoint, with that of 
other industries, including those that 
compete with coal as an energy 
source. 

Table II is a breakdown of the 
1955 expenditures for coal research 
into various functional activities. 


Table II. Summary data on coal 


research, 1955 


Expenditures 


Dollars Per- 
cent 
Mining ........... 3,038,700 17.5 
Preparation 606,400 3.4 
Storage and 
transportation 97,900 0.6 
1,121,800 6.4 
Coke and coal chemicals ...... 5,435,400 31.3 
Gasification of coal ............... 2,517,900 14.5 
Coal hydrogenation ................ 2,080,100 12.0 
Physical and chemical 
1,005,600 5.8 


While the cost of coal research in 
the United States may appear modest 
when compared to that of other in- 
dustries, research achievements in 
coal have indeed been significant. 
Private research organizations, Fed- 
eral and State Governments, operat- 
ing companies and equipment manu- 
facturers, all have contributed to the 
over-all success of coal research in 
this country. Much of the work is 
continuing and it is reasonable to 
expect there will be additional tech- 
nological attainments which will ad- 
vance further the position of the coal 
industry in the energy field. 

Nevertheless, problems remain and 
are receiving little attention. Many 
are essentially local. The solution of 
such problems frequently involves 
market studies and techno-economic 
investigations. For a thorough analy- 
sis, the geographical scope of the 
study must be restricted because a 
research achievement may be of sig- 
nificant value to one area, but of 
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limited use elsewhere. Since many of 
the unexplored research areas do not 
involve national problems, they usu- 
ally fall outside the purview of Fed- 
erally financed coal research activi- 
ties. Likewise, research by industry 
generally is directed mainly toward 
developing larger markets for its 
product rather than solving “local” 
problems. 


Problems and Objectives Differ, 
Depending on Type of Research 


At this point, it would seem ap- 
propriate to describe the different 
types of research and differentiate 
among them. Essentially, there are 
three types of research: fundamental 
or basic, applied, and developmental. 

Basic research generally involves 
the scientific study of the nature of 
things and may or may not consider 
possible application of results. 

Applied research is the practical 
application of scientific knowledge to 
a specific problem. 

Developmental research is the eval- 
uation and perfection of a process or 
product to some stage short of com- 
mercial application. 

In a shift from the basic through 
the applied to the developmental 
stage, not only do the problems and 
objectives differ, but the costs of the 
program tend to increase. Therefore, 
program costs and research objec- 
tives influence materially the type of 
research undertaken by various con- 
tributors. Much of the research con- 
ducted by universities and colleges is 
basic. For applied and developmental 
coal research, the emphasis usually 
shifts away from educational insti- 
tutions to Federal and privately spon- 
sored research organizations. 

At the risk of oversimplification, 
the objective of basic coal research is 
the general advancement of scientific 
knowledge. Applied research under- 
taken by industry is to solve specific 
problems. These may range from the 
development of new and unique mar- 
ketable products to the resolution of 
operational difficulties. Government, 
on the other hand, usually enters the 
field of applied coal research to ful- 
fill its responsibilities in the conser- 
vation and national interest areas. 
Developmental research is generally 
done by industry to enhance the eco- 
nomic position of the company fi- 
nancing the project. Government 
work in this field, as well as in the 
field of applied coal research, is usu- 
ally restricted to activities that are 
too expensive for individual opera- 
tors and sometimes too costly for the 
entire coal industry. Governmental 
projects are chosen to reflect the 


greatest possible benefit to the entire 
Nation, including the’ coal industry, 
while simultaneously avoiding com- 
petition with private research organ- 
izations. 


Office of Coal Research Set Up 


In recent extensive congressional 
hearings covering a period of several 
years, there was unanimity of opinion 
that additional coal research should 
be undertaken. It was shown, also, 
that the economic condition of the 
coal industry would probably pre- 
clude large additional expenditures 
by the industry and that further re- 
search would have to be financed 
mainly through Federal funds. Ac- 
cordingly, Public Law 86-599 was 
approved on July 7, 1960, with the 
objectives of encouraging and stimu- 
lating the production and conserva- 
tion of coal in the United States 
through research and development by 
authorizing the Secretary of the In- 
terior to contract for coal research. 
With the very broad responsibilities 
vested in this new Office of Coal Re- 
search, it will be possible for the Of- 
fice to sponsor and promote coal 
research activities that promise to 
provide larger markets for coal. While 
the exact function of the Office of 
Coal Research cannot be foretold at 
this time, it is expected that the or- 
ganization will tend to fill the gap 
between the Government’s present 
laboratory investigations and com- 
mercial exploitations. 


Our Coal Industry’s Approach to 
Research Differs From That Abroad 


If one examines the aims and ob- 
jectives of coal research investiga- 
tions abroad, and tries to compare 
them with those in this country, we 
discover some sharp contrasts. Be- 
cause many of the foreign coals are 
more difficult to mine and to clean 
mechanically, the need for strong 
coal mining and preparation research 
programs is readily apparent. Since 
many of the coal industries abroad 
are nationalized, the coal research 
program financed by government 
funds is directed mainly toward 
solving everyday problems, and little 
effort is given to research on proc- 
esses that are of limited commercial 
appeal. At the same time, consider- 
able work is devoted to projects in- 
volving the development of basic 
knowledge. As in this country, much 
of this type research is conducted by 
institutions of learning, many of 
which are well staffed and adequately 
financed. Because in many foreign 
countries the cost of extracting coal 
and hoisting it to the surface is higher 
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than in this country, the full value 
of the carbonaceous matter in the 
coal must be recovered and utilized 
fully. Any research achievement that 
will assist in this overriding objective 
is looked upon as a very valuable 
tool. 

In marked contrast to this country, 
a close liaison exists overseas between 
the coal industry and the various coal 
research organizations. This would be 
expected in those countries where the 
mining and preparation of coal are 
Government functions, but surpris- 
ingly enough this close interest in 
coal research by industry members 
is found in some contries where the 
coal mines are privately owned and 
operated. One apparent difference be- 
tween the coal industry in this country 
and that abroad is the approach to 
coal research. In this country, re- 
search has been looked upon as a 
means to improve coal’s position in 
the energy market, while abroad, it 
is used to solve operational problems 
of the industry as a whole or to make 
more attractive the use of solid fuels 
by the public generally. However, the 
competition between the fossil fuels, 
which has prevailed in this country 
many years, is becoming increasingly 
severe in many foreign lands and may 
materially affect their future coal re- 
search programs. 


USSR Has Annual Coal Research 
Fund of $30,000,000 


To try to compare the extent of 
coal research abroad with that of the 
United States is most difficult. This is 
particularly true if the comparison 
is based upon dollar expenditures. 
While it is quite easy to convert the 
reported expenditures in native cur- 
rency to its dollar equivalent, the dif- 
ferences in operating costs between 
the various countries often make the 
comparison meaningless. Western 
European countries, including Great 
Britain, spend the U. S. equivalent of 
about $22,000,000 annually on coal 
research. The Soviet Union has a 
coal-research fund of about $30,000- 
000 annually (U. S.). The remaining 
coal-producing countries of the world, 
excluding Red China, spend a total 
of approximately $10,000,000 each 
year on coal research. Information on 
coal research in Red China is frag- 
mentary, but there is some evidence 
that the total annual outlay may ap- 
proximate $12,000,000. 

The foregoing amounts spent 
abroad for coal research are prob- 
ably minimum figures since research 
costs by various colleges and univer- 
sities in each country are not in- 
cluded. In some cases, this expendi- 
ture is believed to be significant. 
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While compared to other indus- 
tries in the United States, the amount 
of money spent on coal research may 
appear small, the total world-wide 
outlay is significant. Close liaison is 
maintained with most of the foreign 
research organizations by their 
counterpart organizations this 
country. Research reports are ex- 
changed regularly and personal visits 
between staff members are not un- 
common. In this way, the benefits of 
foreign research are made available 


to the coal industry and coal research 
organizations in this country, and un- 
necessary duplication of research is 
avoided. Since World War II, the in- 
ternational exchange of technological 
knowledge has been flourishing with 
the result that many research dis- 
coveries made abroad are being used 
to solve problems of the American 
coal industry. Likewise, coal-research 
groups in this country have assisted 
the foreign coal industries in over- 
coming some of their difficulties. 


Double Deck Your Washing 


Section and Save New 


Plant Cost. 


With the new CONCENCO® “77” twin deck coal washing 


table you can do just that . . . unless you need to expand your 


capacity more than twice. 


The “77” table with two identical decks operating one over the 
other enables you to prepare twice as much coal in the same unit 
of floor space and with the same efficiency as was formerly possible 
with our outstanding single deck table. - 

You can therefore expand your capacity to fit your need. . . 
one table at a time . . . or by double- 

. with- 
out the cost of one square foot of extra 


decking your entire battery . . 


floor space. 


The economy is obvious. Acceptance 


has been little short of sensational. For 
full information send for Bulletin 77. 


CONCENCO Feed Distributor 
While unexcelled for feeding coal washing 
tables, the CONCENCO Feed Distributor 
effectively provides an accurate splitting of 
feed into any desired number and _ propor- 
tion of parts to feed circuits or machines in 
battery for their greater overall efficiency. 
It is a heavily fabricated all steel machine 
with motor drive requiring 1 h.p. or less in 
operation. 


* The ORIGINAL Deister Company ¢ Inc. 1906 
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Stocks of refined nonferrous 
metals rose somewhat during 
1960 while prices remained vir- 
tually unchanged until the end 
of the year 


By SIMON D. STRAUSS 


Vice President 
American Smelting and Refining Co. 


yams year 1960 began with general 
expectation of rising volumes and 
buoyant prices for the nonferrous 
metals. It ended on a note of dis- 
appointment with reduced volumes 
and prices weakening. In this respect, 
copper, lead and zinc have been by 
no means unique. In fact, compared 
with steel and aluminum, they have 
not done too badly. 

Taking the available data for the 
first ten or eleven months of the year, 


Simon D. Strauss, who is widely known as 
an authority on nonferrous metals, is vice 
president of Ameri- 
can Smelting and 
Refining Co. His 
business career be- 
gan in 1927 as an 
assistant editor of 
Engineering and 
Mining Journal 
where he remained 
until 1932. He was 
subsequently an 
economist with 
Standard Statistics 
and during World War II became vice presi- 
dent of Metals Reserve Co., a subsidiary of 
the Reconstruction Finance Corp. He joined 
Asarco in 1946, became sales manager in 
1947, and was elected a vice president in 
1949. He has been a director of the com- 
pany since 1953. 
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COPPER, LEAD 
AND ZINC 


Vertical casting wheel forming 2000 Ib “cakes” of refined 
copper at a refinery in the western United States. Deliv- 
eries of refined copper to domestic users during 1960 
were slightly below 1959 levels while deliveries to foreign 


it appears that for the full year deliv- 
eries of refined copper to domestic 
users will have been within about one 
percent of 1959 deliveries; shipments 
of zinc from domestic smelters to 
their customers in this country may 
be off about twelve percent; and ship- 
ments of refined lead to United States 
consumers will be down about ten 
percent. 

Deliveries of refined copper to 
U. S. fabricators during the first 
eleven months of 1960 were only 
slightly in excess of the sum of do- 
mestic mine production plus the scrap 
intake of the primary refineries. Thus, 
for all practical purposes, the United 
States was virtually self-sufficient for 
the year. 


Refined Copper Exports 
Exceeded 1959 Levels 


Indeed, during the third quarter, 
exports of refined copper were 146,- 
000 tons. This was 21,000 tons 
greater than the combined imports of 
copper ores, concentrates, blister, and 
refined copper. During this quarter, 
therefore, domestic producers who 
sold to their customers in this coun- 
try at 33 cents a pound, were selling 
metal abroad at substantially lower 
prices. Parenthetically one might re- 
mark that if a foreign producer sells 
his metal in the U. S. at a price lower 
than he charges in his home market, 
he leaves himself open to a legal find- 
ing that he is dumping his product. 

World-wide stocks of refined cop- 
per in producers’ hands during the 
first eleven months of the year in- 


consumers were up substantially 


creased by only 121,000 tons. This is 
less than two weeks’ production at the 
current rate of operations, not a large 
increase in a year when production is 
setting records. As demand in the 
U. S. was only of moderate propor- 
tions, the relatively modest rise in 
producers’ stock was due to extremely 
heavy deliveries of copper to foreign 
consumers. For the first eleven 
months, these deliveries averaged 
about 190,000 tons a month. This 
compares with an average of slightly 
under 140,000 tons a month in 1959. 

Although business abroad is boom- 
ing, it is hard to believe that it 
improved by 35 percent over the 
previous year. One may conclude, 
therefore, that, even though produc- 
ers’ stocks were not greatly increased, 
there was a major increase in cop- 
per inventories in the hands of for- 
eign consumers. Stocking of reserve 
supplies of copper was a normal re- 
action to the uncertainties which pre- 
vailed all year regarding the continu- 
ity of production in Central Africa 
and in Chile. Nevertheless, the ac- 
cumulation of a substantial inventory 
in the hands of the consumers must 
be considered as a decided brake on 
any future advance in price. 


Stocks of Refined Lead and 
Zinc Increased 


Lead and zinc have been under 
quota restrictions for more than two 
years now. The report of the Tariff 
Commission, sent to the President at 
the end of September, indicates that 
they will continue for some time 
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ahead. With a limitation imposed on 
imports of lead and zinc, had there 
been a strong demand for these two 
metals from domestic consumers, 
prices of both could well have ad- 
vanced. Instead. the first eleven 
months of the year were character- 
ized by absolutely stable markets 
with lead remaining unchanged at 12 
cents and zinc at 13 cents a pound. 

Mine production of both lead and 
zinc in this country, as has been stated 
on frequent occasions in recent years, 
is determined almost entirely by the 
level of domestic prices. Zinc mine 
production, when not interrupted by 
strikes, was at somewhat higher levels 
in 1960 than in 1959. Lead mine pro- 
duction showed little change except 
for the influence of labor difficulties. 

Despite limitations imposed on im- 
ports by quotas, stocks of refined lead 
in the United States increased by 
19,000 tons in the first ten months of 
the year, and stocks of zinc increased 
by 28,000 tons in eleven months. 

Taking the entire world outside the 
Iron Curtain area, the trends are 
somewhat similar. The International 
Lead-Zinc Study Group, which met 
last September at Geneva, estimated 
that in the first half of 1960, produc- 
ers’ stocks increased by 54,000 metric 
tons of lead and 45,000 metric tons of 
zinc. For the second half of the year, 
estimates of the Group indicated a de- 
cline of 33,000 tons in lead stocks, but 
an increase of 29,000 tons in zinc 
stocks. These figures include the 
changes within the United States as 
well as elsewhere. 

The available data show that deliv- 
eries of lead to fabricators outside the 
U. S. are likely to be about six per- 
cent higher in 1960 than in 1959. The 
gain in deliveries of zinc to consumers 
outside the United States during 1960 
is estimated at ten percent. The rise 
in world stocks, therefore, reflects 
higher production rather than a low 
level of demand outside this country. 


Shipments and Consumption 
Rarely in Balance 


The reader will note that the above 
references are to shipments and de- 
liveries and not to consumption. This 
is an important distinction because 
shipments to consumers and use by 
consumers are rarely equal. It is the 
rule rather than the exception that our 
customers are adding to or reducing 
their inventories of metal on hand, de- 
pending on their own sales prospects 
and prospective trends in metal prices. 
Our customers are for the most part 
raw-material processors that can best 
be described as fabricators, whose 
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customers, in turn, are manufactur- 
ers. The manufacturers have as their 
customers the distributors and con- 
tractors, and finally, at the end of this 
chain of commerce, are retail outlets 
and consumers. 

Between the miners, smelters and 
refiners on the one hand, and the re- 
tail outlets and eventual consumers on 
the other, there is therefore little or 
no direct contact. The vast reservoir 
of materials in process, in transit, and 
in inventories is constantly changing 
in amount. When this reservoir is ex- 
panding by virtue of expectation of 
higher prices, the industry’s sales may 
rise even though actual consumption 
of copper, lead, and zinc is static. It 
is the metal we ship and not the metal 
that is consumed that determines the 
level of our income. And when lower 
prices are expected, even if actual 
consumption is good, our sales may 
suffer because our customers are re- 
ducing their inventories. 

These observations are, of course, 
not original, but they bear repetition 
at this time in relation to the metal 
market in 1960. The available data 
indicate that during that year the 
gross national product was close to 
record levels. The country is generally 
considered to be prosperous; the 
standard of living is high; and un- 
employment, until recently at any 
event, has been confined to specific 
areas and specific industries. And yet 
sales of copper, lead, and zinc to con- 
sumers in the United States were be- 
low the levels that characterized the 
entire last decade. 

Maximum U. S. consumption of 
virgin copper was in 1956, and of lead 
and zinc, in 1955. With the popula- 
tion of the country rising by about 


one and one-quarter percent per an- 
num, any industry that holds its own 
should be expanding volume by from 
twelve to fifteen percent every ten 
years. Why has this not happened to 
copper, lead, and zinc within the 
United States? Outside the country, 
as previously indicated, volume is ex- 
panding substantially, but in this 
country it is static. 


Domestic Industry Problems 
Not Simple 


Many people appear to be under 
the impression that the basic problem 
of the nonferrous metal mining in- 
dustry is the competition of low-cost 
imports. 

It is, of course, true that imports 
have risen, but to attribute all the 
mining industry’s problems to this is 
an over-simplification that has too 
long attracted the attention and time 
of too many people. The domestic 
miner of copper, lead, and zinc has 
other and more potent competitors 
than the foreign miner. 

First, there is the inexorable recov- 
ery of metals from scrap. In copper 
and lead, the quantities of secondary 
metal re-entering the market each 
year are equal to or in excess of the 
volume of imports. In zinc, the quan- 
tities are smaller, but significant par- 
ticularly in relation to the brass and 
alloy market. 

Second, there is the competition of 
other materials. Aluminum is usually 
named as the offender, but today plas- 
tics are at least equally important. 
Glass fibers, titanium oxide, asbestos, 
synthetic rubber, and a whole host of 
chemicals are chipping away at sec- 
tions of the markets for coppet, | lead 


Zinc mining in eastern Tennessee. Similar to copper, deliveries of zinc to domestic 

fabricators in 1960 were below 1959 levels, but deliveries to foreign customers 

showed a gain. Despite the higher demand for zinc outside the U. S., inventories rose 
both here and abroad 
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and zinc, and the raising of tariff bar- 
riers or the imposition of quotas will 
not stop this erosion—indeed may 
serve to increase it. 

Third, there is the whole trend of 
technology which is developing 
quicker, lighter and more efficient 
ways of doing business. In personal 
transportation, for instance, travellers 
who used to take the train now fly. 
One modern jet liner can carry a 
much larger number of people in a 
week’s time from Los Angeles to New 
York than any passenger train. It will 
cost as much. But it uses perhaps five 
percent as much in the way of raw 
materials. Twenty years ago a defense 
budget the size of the current one 
would have meant an enormous fleet 
of warships, tanks, and _propeller- 
driven planes. Today the bulk of our 
defense dollars are going into costly 
missiles, atomic-powered subs, and 
globe-circling satellites. These are ex- 
pensive weapons built by high-paid 
labor but they do not require much 
in the way of metallic raw materials. 


Shift from Goods to 
Services Noted 


Even in those applications where 
the amount of raw material required 
per unit is as great as it used to be— 
as for example in the case of the lead 
storage battery—in many instances 
modern technology has so improved 
the product that over-all demand is 
reduced. The average life of an auto- 
mobile battery has increased by 50 
percent in the last 15 years so that 
instead of 38,000,000 replacement 
batteries being needed annually to 
maintain our present fleet of cars and 
trucks, we get along with 25,000,000 
batteries. 

Fourth, the balance between public 
demand for goods and services ap- 
pears to be shifting away from goods 
and towards services. A larger pro- 
portion of our total population now 
is in the under 20 or over 65 age 
brackets than was the case during the 
first half of the century. This means 
that a larger proportion of the gross 
national product is devoted to educa- 
tion, medicine, travel, and recreation. 

In 1870, of the total number of per- 
sons gainfully employed, 75.9 percent 
were in agriculture, forestry and fish- 
ing, mining, construction and manu- 
facturing. In 1950, this had dropped 
to 45.5 percent. That means the serv- 
ice categories—including transporta- 
tion, trade, finance, government, pro- 
fessional services, and personal and 
domestic services expanded from only 
24.1 percent to 55.5 percent. 

Based on the number of households 
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now in existence, most of the durable 
hard goods—automobiles, refrigera- 
tors, vacuum cleaners, washing ma- 
chines, plumbing goods, and many 
other categories—appear to be close 
to the saturation point. This is not to 
deny that there is an excellent re- 
placement market because there is a 
very good one. Looking ahead a few 
years, as the post-war baby crop 
reaches the age of marriage and set- 
ting up independent households, a 
new expansion of market can be con- 
fidently expected because the number 
of family units will be greater. 


Nonferrous Metal Demands 
Abroad Continue to Grow 


Earlier it was pointed out that, 
while domestic demand for copper, 
lead, and zinc has been static, demand 
outside the United States has been 


Besides low-cost imports, other fac- 
tors that have affected the nonfer- 
rous metals industry and the domestic 
miner in recent years are increased 
volumes of secondary metals entering 
the market, improved raw material 


utilization and competition from 


substitute materials 
growing. The standard of living out- 
side this country is in general so 
much lower than our own, at least in 
terms of durable consumer goods, 
that the saturation of demand for 
such products as automobiles and re- 
frigerators is still a long way off. 
Competitive materials have less ad- 
versely affected the markets for lead, 
zinc, and copper abroad, partly be- 
cause foreign manufacturers are 
slower to change traditional designs 
than are those in this country and 
partly because the price relationship 
abroad between the older metals and 
the newer materials is more favorable 
to the older metals. As the economies 
of other countries attain the broad 
scope of our own, trends similar to 
those we have experienced may well 


develop. 

Returning to the situation in this 
country, it seems that we must recast 
ideas previously held about the rela- 
tionship between domestic demand for 
copper, lead, and zinc on the one hand 
and the general level of business ac- 
tivity on the other. The two do not 
inevitably follow parallel courses. 
And when the trends diverge, as they 
do now, it is a mistake to think that 
the situation arises solely from the 
facts of foreign competition, for the 
problems are more basic than that. 


Research Groups Promote 
New Uses for Nonferrous Metals 


This statement of the situation fac- 
ing the copper, lead and zinc indus- 
tries is not intended to be pessimistic, 
but rather to analyze it in realistic 
terms. We must come face to face 
with the hard necessity of developing 
a secure basis, both on economics and 
on technical considerations, for the 
sale of our metals. Then the use of 
these products can well resume the 
former pattern of growth. Through 
the research work being undertaken 
by the Copper Products Development 
Association, the Lead Industries Asso- 
ciation, and the American Zinc Insti- 
tute, the first steps in this direction 
are being taken. The support of the 
entire industry for these efforts is es- 
sential. 

It is particularly desirable to de- 
velop the use of copper, lead, and zinc 
in our home grounds—in the Western 
States where a large portion of the 
production of these metals originates. 
Three recent releases of the American 
Zinc Institute point out specific places 
where, for instance, more zinc can be 
used if the mining industry will only 
turn sales promoter. Galvanized steel 
is now being used or considered for 
automobile license plates by four 
states—of which only one is a zinc 
producer. AZI has unearthed the fact 
that in a Dutch coal mine under- 
ground rails are being galvanized as 
a means of limiting corrosion by acid 
mine waters. This has obvious appli- 
cation in our own industry. Most re- 
cently, AZI announced that a large 
order had been placed for galvanized 
highway guard rails on a test basis in 
one of the eastern States. If the state 
mining associations and the individ- 
ual mining companies will assist in 
promotion along lines such as these, 
additional markets can be developed. 
There is more potential profit in re- 
search for new uses and in promotion 
of markets than can be found in lob- 
bying for government aid in Wash- 
ington. 


MINING CONGRESS JOURNAL 


a 

4 

id 
4 j 1 

4 

‘ 
qe 


The domestic iron ore industry is both healthy 


and vigorous . 


. . but there is a great challenge 


in making iron-bearing materials acceptable at 
reasonable and competitive price-quality ratios 


By CHRISTIAN F. BEUKEMA 


President 
Oliver Iron Mining Division 
U. S. Steel Corp. 


State of the lron Ore Mining Industry 


N preparing this review on the 

status of the iron ore industry, 
considerable attention was given to 
the excellent presentations on this 
subject in recent years. The writer 
was impressed by the fact that these 
papers all record and predict an in- 
evitable transformation pattern with- 
in the iron ore industry from the 
just plain digging of earlier years 
toward more and more complicated 
ore processing and metallurgy on an 
international scale. This transforma- 
tion has indeed changed many funda- 
mentals in the industry, relating not 
alone to mining economics, but to 
iron and steel making practices and 
to iron ore marketing concepts as 
well. 

The dominant theme of recent pa- 
pers on the status of the industry has 
been the vigorous expansion under- 
taken to meet the challenging de- 
mands of the steel industry for greater 
availability of higher quality iron 


ore metallics. Reports of expansion 
projects all across our country, as 
well as abroad, have given assurances 
of adequate supplies for the many 
growing market areas both at home 
and elsewhere in the Free World. 
They have also recited the fact that 
new and supplementary iron ore sup- 
plies of superior quality offer such 
benefits to blast furnace practices 
that, particularly in less favored areas, 
mining and ore dressing techniques 
have been required to advance rap- 
idly to satisfy the most quality con- 
scious iron ore buyers in history. 
Because of the comprehensive de- 
tail of previous papers regarding the 
year by year status of the iron ore 
industry, its developments area by 
area, country by country, and com- 
pany by company, and because of the 
excellent coverage mining journals 
have given these projects, the author 
has departed from the usual format 
and invites the reader to look at just 


how rapidly the transformation of 
this industry is occurring. 


Tough Competition Characterizes 
Industry Today 


Probably the first startling change 
to be noted is that nowhere in the in- 
dustry today is any supplier assured 
a market free from competition that 
might arise at any moment from an 
ore with a better price-quality ratio. 
As a result of higher ore costs, higher 
coke costs, higher labor costs, and 
higher facilities costs, buyers of ore 
will not accept just “any iron ore.” 
Iron ore has been transformed from 
a raw material, flowing regularly 
from mines in specific geographical 
areas to other specific geographical 
areas, to a commodity of great abun- 
dance available in better qualities 
from many different sources, which 
competes in a world-wide market. 

Thus we see the iron ore industry 


(Left) Gas generating unit of semitaconite pilot equipment being built by Oliver lron Mining Division adjacent to its Trout Lake 

iron ore concentrator near Coleraine, Minn. This facility will be used in an attempt to develop methods for processing semitaco- 

nite, a low-grade non-magnetic iron bearing rock, which occurs predominantly on the western Mesabi range. (Right) Scheduled 

for operation during the coming iron ore season, the new Sherman concentrator of United States Steel’s Oliver Iron Mining Division 

at Buhl, Minn., will concentrate low-grade ores from the company’s nearby Monroe and Sherman mines with the aim to make them 
competitive with ores and concentrates from other sources 
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today as one which is operating on 
an international basis, producing iron 
ore metallics of the highest quality 
at the lowest possible price to meet 
the demands of ore buyers both at 
home and abroad. This is the only 
way in which the iron ore industry 
can serve the steel industry in the 
United States or elsewhere and meet 
the challenging demands of the Free 
World’s growth, with a minimum in- 
flationary impact on our economy at 
home. 

Any review of the facts of the cur- 
rent situation will clearly establish 
that the domestic iron ore industry is 
both healthy and vigorous. This does 
not mean that it is not at the same 
time locked in a competitive battle 
for markets in which there is avail- 
able an abundance of iron ore of 
quality superior to that which the 
iron and steel industry previously 
demanded. In such a situation, it is 
not unusual that problems and dis- 
locations may result. However, even 
a reduction in a share of a domestic 
market in certain geographical areas 
is not conclusive evidence of distress 
in the domestic iron ore mining in- 
dustry. 

In some areas, labor requirements 
to upgrade low grade ores to mer- 
chantable quality has substantially 
increased employment needs, even 
though domestic direct shipping ore 
from those areas is neither market- 
able, nor is it in some cases, avail- 
able. The availability of high quality 
foreign iron ore in a certain market 
area may even prove to be beneficial 
to local production. For example, 
ores produced from reserves in Min- 
nesota, Michigan and Alabama, to 
name a few places, can be mixed in 
limited quantities with high grade 
foreign iron ores at an over-all mu- 
tual economic advantage. This is true 
also in Europe and other locations. 
Without high quality foreign ores for 
such mixing, the usage of ores from 
many local areas would be extremely 
questionable in the competitive world 
of today. 


Price-Quality Ratios Govern 
Ore Marketability 


The marketability of the various 
iron ores available to the U. S. today 
from both domestic and foreign 
sources is controlled primarily by 
their respective price-quality ratios. 
The quality may be inherent in the 
ore as it is mined, or it may be in- 
duced into the product by beneficia- 
tion and agglomeration. 

Prices are influenced in the main, 
assuming constant demand, by two 
important factors: (1) the costs as- 
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Christian F. Beukema is president of Oliver 
Iron Mining Division of U. S. Steel Corp. He 
joined U. S. Steel in 
1940 at its Michigan 
Limestone Division 
where he later served 
as construction en- 
gineer and in opera- 
tions planning. From 
1949 to 1951 he was 
special assistant to 
U. S. Steel’s vice 
president—raw ma- 
terials and for the 
two years following 
this assignment was director of planning in 
the raw materials division. In 1953 he re- 
turned to Michigan Limestone as general 
manager after which he became vice presi- 
dent and president in 1954 and 1955, respec- 
tively. Beukema was appointed to his current 
post early last year. 


sociated with mining and beneficia- 
tion; (2) transportation and han- 
dling costs. But the hidden costs of 
artificial trade restrictions can also 
be important, whether they arise 
through taxes or some other type of 
protective trade barrier. In today’s 
free market throughout the world, the 
best ore at the lowest price to the 
purchaser commands the market, and 
ores with undesirable price-quality 
ratios are relegated to a minor role 
of only supplementary importance. 

The price-quality ratio is also a 
major determinant in the flow of in- 
vestment capital into iron ore ven- 
tures. Competition is indeed formid- 
able, but despite many investments 
in foreign iron ore ventures, there 
has been a flow of investment capital 
in unprecedented amounts into do- 
mestic iron ore projects as well. These 
investments are spread across our 
country in Wyoming, in Missouri, in 
Pennsylvania and in many other 
states, as well as in the Lake Su- 
perior District. 

It has been estimated that the 
amount of capital money committed 


Estimated receipts and consump- 
tion of iron ore at United States 
furnaces for the year 1960 


Receipts, Consumption, 
gross tons _— gross tons 
United States ores 
Lake Superior 
district 61,590,000 51,965,000 
Other United 
States ores 14,670,000 14,839,000 
Total United 
States ores 76,260,000 66,804,000 
Imports 
Canadian ores 10,990,000 11,810,000 
Other foreign 
ores 24,100,000 22,039,000 
Total imports 35,090,000 33,849,000 
Total receipts and 
consumption at 
U. S. furnaces 111,350,000 100,653,000 


to iron ore productign in this coun- 
try during the past decade exceeds a 
billion dollars. In Minnesota this in- 
cludes plants not only for taconite 
processing, but also for processing 
ores that once would have been “di- 
rect shipping,” although not so quali- 
fied today. These investments have 
been made to provide for the quan- 
tity and the quality of ore needed for 
and demanded by the furnaces in to- 
day’s market. They are the manifesta- 
tion of the dedication of the domestic 
iron ore industry to endeavor to pro- 
vide and market the iron ore require- 
ments of this nation competitively 
with ores from other sources. 


Future of Industry Tied to 
Business Climate 


There is an abundance of iron 
units in iron-bearing materials in 
the United States—there is no short- 
age here or in the world. There is, 
however, a great challenge in making 
these iron units acceptable at reason- 
able and competitive price-quality 
ratios. 

Through research and engineering, 
some low grade ores are being con- 
verted into premium products. New 
and advanced methods of mining and 
processing and even the employment 
of automated techniques are being 
used to insure better quality control. 
These efforts cannot, however, do the 
whole job without cooperation from 
employes to improve efficiency and 
reduce costs, nor without a general 
recognition that no undertaking can 
prosper unless there is a satisfactory 
business climate. 

In our greatest iron ore producing 
state, Minnesota, that aspect of busi- 
ness climate—the tax climate—is a 
matter of paramount concern to the 
iron mining industry. There is local 
reluctance to recognize that the high 
fixed investment costs required by 
new technologies require public as- 
surance of equitable taxes. Currently 
the tax base in Minnesota depends 
heavily on so-called “natural ores” 
through (1) an ad valorem tax on 
unmined “ore” reserves presumed to 
have future value, and (2) high oc- 
cupation or severance taxes applica- 
ble to production. Despite the pro- 
gressive depletion of this tax base, 
there is no governmental or general 
public recognition of the necessity to 
wean the state and local government 
activities from the support of this pre- 
viously lucrative source of revenue. 

In 1960 Oliver Iron Mining Divi- 
sion of U. S. Steel Corp. paid the 
largest Minnesota ad valorem tax in 
its history, on the least ore reserve in 
its history, at a time when the re- 
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maining reserves as they occur were 
of limited and even questionable mar- 
ketable value. A further sobering 
thought is provoked by the fact that 
in many years Oliver Iron Mining 
Division has paid more money in oc- 
cupation taxes alone in Minnesota 
than would U. S. Steel as a whole 
have paid had all of its profit, wher- 
ever generated, been taxed at the 
prevailing Minnesota income tax rate 
applicable to industry other than iron 
mining. 


Effect of Iron Ore Imports on 
Domestic Industry Under Study 


The iron ore industry is following 
with interest the Tariff Commission 
inquiry into the alleged injury to the 
domestic industry by iron ore im- 


Almost on 
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The bony ribs and 
rocky floor of this 
portion of the Rouch- 
leau mine at Vir- 
ginia, Minn., bear 
witness to better 
days. The bulk of to- 
day’s production now 
comes from another 
section of the mine. 
In the distance is 
the vast opening of 
the once great Mis- 
sabe Mountain mine 


ports. To our knowledge, there is no 
evidence that this inquiry was in- 
spired by any’industry request. How- 
ever, there have been widely reported 
statements in Minnesota that the re- 
sult of the investigation is expected 
to support a need for remedial na- 
tional relief to the economy of the 
ore producing area which has not 
shared fully in the pattern of national 
growth. 

The course of the inquiry may be 
expected to reveal that Minnesota low 
grade.iron ore developments continue 
to be exceeded in the aggregate by 
similar developments in other states 
and in Canada. I believe the inquiry 
will also disclose that Minnesota’s 
methods of taxing iron ore have had 
a direct cost impact on the national 
economy as a consequence of iron 


e quarter mile long, the Erie Mining Co. concentrator at Hoyt Lakes, Minn., 

houses some of the equipment necessary for processing low grade taconite into high 

grade iron ore pellets. This is one of several large structures in the complex flowsheet 
and is part of a $300,000,000 project built entirely with private capital 


ore prices, and hence iron and steel 
prices, being forced to carry exces- 
sive tax costs. 

While any objective study of Min- 
nesota taconite development will find 
the technology well advanced, cer- 
tainly such a study will also show 
that the prospective investors in fu- 
ture sources of iron ore in Minnesota 
have not yet found, nor have they 
been offered, definitive assurances 
that the tax burdens of the past will 
not be shifted increasingly to taconite 
investments as the natural ore tax 
source is depleted. It is inconceivable 
that an objective review of this local 
situation, in the important national 
sense, will lend support to proposals 
of assistance, whether in the form of 
protective tariffs, import quotas, or 
relief programs, at national expense 
for the benefit of an area as long as 
that area continues unwilling to rec- 
ognize that jobs can be more impor- 
tant than taxes to both the State and 
its people. 

Since 1914, Minnesota and its tax- 
ing subdivisions have captured from 
the iron ore mining industry, $1.25 
billion in tax revenues. It is my firm 
conviction that Minnesota can realize 
investments in iron ore beneficiation 
facilities of a like amount with at- 
tendant employment increases in the 
next 10 to 15 years, if it will but 
awaken to the need of assuring fair 
and equitable tax climates conducive 
to risk capital investment in all its 
iron mining districts. 


Answer to Industry Problems is 
Not Tariffs or Quotas 


In the long range, of course, tariffs 
or quotas cannot help either the iron 
ore industry or our country, and we 
suggest that import restrictions on 
iron ore be considered in their proper 
perspective. 

Basically, the “iron ore industry” 
is an essential supplier to the steel 
industry which supplies fabricators 
and manufacturers with the materials 
with which to build and produce con- 
sumer goods. Our nation must take 
care that it does not do great harm 
to the basic steel industry by mis- 
guided efforts to “protect” the do- 
mestic iron ore industry and, by so 
doing, augment iron and steel pro- 
duction costs, and thus jeopardize 
further the competitive position of 
our iron and steel industry both at 
home and abroad and weaken our 
nation. 

And there are even further aspects. 
For example, several months ago a 
prominent Canadian made this in- 
cisive observation, “You probably 

(Continued on page 99) 
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Future growth of the coal in- 
dustry could be in a greatly 
diversified area of use resulting 
from developments in its ac- 
celerated research program 


By WALTER F. SCHULTEN 


Vice President 
Consolidation Coal Co. 


HE coal industry has had its 

problems, and still has many, but 
it is beginning to see a ray of sun- 
shine. Let us review briefly where the 
coal industry was just a few years 
ago. It saw its railroad fuel sales of 
over 100,000,000 tons a year dis- 
placed by diesel oil. It saw space 
heating sales of about the same ton- 
nage lost to oil and gas. Total coal 
production slipped from 600,000,000 
tons just after World War II to less 
than 400,000,000 tons in 1954. 

When you consider that in the 
space of about five years coal lost two 
of its biggest customers, it’s remark- 
able that the industry survived the 
decline without resort to government 
control or subsidy. And it should be 
remembered that the coal industry 
not only survived, it kept its wage 
standards above industry generally, 
and without increasing prices. 

Coal is believed to be at the bot- 
tom of its decline. Losses of markets 
vulnerable to gas and oil have largely 
taken place, and things are beginning 
to look up. 


Walter F. Schulten’s broad background and 
keen insight into the coal emi s problems 
are reflected in his 
outstanding analysis 
of “The Bituminous 
Coal Picture.” His 
early experience was 
with Illinois Steel 
Co., Universal Port- 
land Cement Co. and 
Commonwealth Edi- 
son Co. He became 
associated with Pitts- 
burgh Coal Co., Di- 
vision of Consolida- 
tion Coal Co., in 1940 as general traffic 
manager and rose through the ranks to be- 
come vice president of the parent company 
in 1951. 


THE BITUMINOUS COAL PICTURE 


Coal moves by conveyor belt from the mine-mouth preparation plont (right background) 

to the stockpile of the giant Kammer power plant of Ohio Power Co. New high voltage 

power lines permit utilities to locate their generating stations at or near coal mines 
and transmit their power to markets 100 miles or more away 


Output Per Man-Day Has 
Doubled Since 1948 

The story of coal’s mechanical 
progress is well known. In the last 12 
years the coal industry, in conjunc- 
tion with its friends in the equipment 
manufacturing business, has made 
great progress in mine mechaniza- 
tion. Output per man-day currently 
exceeds 12 tons for the entire indus- 
try, nearly twice what it was in 1948. 

The greatest advance in efficiency 
has been in deep mine operations, 
which account for 70 percent of bi- 
tuminous coal production. The more 
modern deep mines in certain fields 
today have a performance of over 20 
tons per man-day, comparable to the 
results achieved in many strip mines. 
Strip mining averages 22 tons per 
man-day, 50 percent higher than 12 
years ago, and auger mining—which 
is relatively new to the coal indus- 
try—averages 30 tons per man-day. 

Well and good. The coal industry 
can produce. “The $64.00 question is: 
Where is it going to sell its product? 

There’s no easy answer to that 
question. The American economy is 
demanding more of all the conven- 


tional fuels—coal, oil and natural 
gas. In the long range outlook, the 
coal industry feels it can establish its 
place in the fuel supply picture upon 
the merits of its performance. It has 
the world’s most efficient mines oper- 
ating in the country’s largest energy 
reserves. It has a record of continual 
improvement in productivity and un- 
matched stability in price. 


Total Coal Requirements Will 
Exceed 600,000,000 Tons in 1975 
At present bituminous coal has two 

major uses—steam raising and coke 
making. Future growth could be in 
a greatly diversified area of use re- 
sulting from developments in the in- 
dustry’s accelerated research pro- 
gram—a program that is gaining mo- 
mentum very rapidly. For the mo- 
ment, however, coal is dependent 
largely upon increased steam sales 
for its growth pattern. Increased 
steam sales, in turn, are predicated 
mainly upon the continued expansion 
of electric utilities, which have better 
than doubled their output in each of 
the past several decades, and are ex- 
pected to maintain this rapid rate of 
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expansion. It is estimated that the 
utility industry will consume 400,- 
000,000 tons of coal in 1975—which 
is approximately what the coal indus- 
try produced in 1960. 

Experts predict that the utilities 
will use over 500,000,000 tons in 
1980, in addition to gas and oil in 
the coal equivalent of 150,000,000 
tons, and nuclear energy in the 
equivalent of 120,000,000 tons. In 
the meantime. steam shipments to 
other than utility buyers, including 
those in foreign countries, probably 
will level off or decline. 

Unlike coal’s friends in the electric 
utility industry, steel buyers give 
little promise of increasing their pur- 
chases much in the foreseeable fu- 
ture. Steady advances have been made 
during the last several years in coke 
utilization for iron making. Coke re- 
quirements per unit of pig iron is ex- 
pected to continue to decline, so that 
the consumption of metallurgical coal 
will change very little, even if steel 
production rises according to pre- 
dictions. Still, by adding metallurgi- 
cal to steam and other uses, total re- 
quirements for bituminous coal will 
exceed 600,000,000 tons in 1975 and 
700,000,000 tons in 1980. 

It’s interesting to note that as the 
utilities have turned more and more 
to coal, there has been a gradual low- 
ering in power rates. The average rate 
to ultimate customers dropped from 
$1.79 to $1.67 per kwh between 1948 
and 1959, a six percent reduction 
during a highly inflationary period. 

Attention should also be called to 
another item of particular interest to 
western coal producers. Utilities in 
that part of the country are begin- 
ning to give serious consideration to 
coal to meet their expanding needs 
for boiler fuel. A midwestern coal 
company recently signed a long-term 
contract with a big electric utility in 
Arizona. There have been strong 
hints too that the power hungry 
southern California area is looking 
in coal’s direction as a_ possible 
source of fuel. 

Another development worth noting 
is the tendency of some coal compa- 
nies to dedicate the entire production 
of a particular property to a single 
utility. While this means engaging in 
a long-term contract under condi- 
tions that are not always too favor- 
able, it does have the advantage of 
keeping men at work and the mines 
producing during this difficult period 
of adjustment of markets. The avail- 
ability of tremendous coal reserves 
means that large blocks of coal can 
be set aside for customers to meet 
their fuel needs indefinitely. More- 
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Auger mining, one of 
the newest develop- 
ments in the business 
of removing coal from 
the earth, averages 
30 tons per man-day 


over, in the future, mines will be 
planned and built to satisfy the fuel 
requirements of individual plants. 
This high degree of specialization will 
in itself provide mining efficiencies 
that will be added to those realized 
under progressive mechanization. 


What About Transportation? 


So much for prospective markets 
and for increased mine productivity. 
What about transportation? Three or 
four points should be mentioned in 
this connection. 


1. The railroads, which always have 
been the major transporters of coal, 
have recently reduced freight rates in 
some areas on an incentive and volume 
basis where price competition with 
other fuels has to be met at delivery 
points. The larger plants that will be 
built as the fuel market expands will 
each need two and three trainloads of 
coal daily. Volume movements that 
lend themselves to lower costs justify 
these rate reductions. 

2. Barge movement of coal has been 
increasing. Many large industrial plants 
in the East have been located on water- 
ways that offer cheap water shipment 
from mining areas. 

3. Certain utilities have located 
their generating stations at or near 
the coal mines and transmit their 


The coal industry 
has made great 
progress in mine 
mechanization, with 
output per man-day 
currently exceeding 
12 tons—nearly twice 
what it was in 1948 


power to markets 100 miles or more 
away by use of new high voltage power 
lines. 

4. Finally, a new development is 
the movement of coal by pipeline. In 
1958 a pipeline extending 108 miles, 
from the Ohio coal fields to Cleveland, 
was placed in operation. It handled 
one and one-third million tons in 1959, 
The success of this project has encour- 
aged consideration of other pipline 
projects to other areas. A recent news 
report mentions one now in the study 
stage involving the potential move- 
ment of coal from the Appalachian 
fields to the East Coast. 


National Fuels Policy Needed 


This discussion began by stating 
that the coal industry still has its 
problems despite its long-range pros- 
pects. There is, for example, the mat- 
ter of residual oil imports—that 
hardy perennial headache of coal 
men who ship their product to the 
East Coast. With the international 
situation apparently deteriorating, a 
further cutback in residual oil im- 
ports is essential to a sound national 
defense posture. Tanker traffic is al- 
ways subject to interruption—by war, 
expropriation, or by the whim of a 


dictator. To build up unnecessary re- 
(Continued on page 78) 
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The Light Metals 


Last year’s business “plateau” 
interrupted the long-term 
growth rate of aluminum de- 
mand as an oversupply of metal 
developed, but the future out- 


Vacuum melting furnace head being positioned in the Hen- 
derson, Ney., plant of Titanium Metals Corp. of America. 
Consumable electrode vacuum melting is employed in produc- 


tion of titanium ingot 


By R. A. LEARNARD 


Vice President 
Aluminum Company of America 


Robert A. Learnard has been with Aluminum 
Company of America since 1927. From 1930 
to 1939 he was an 
architectural sales- 
man after which he 
was resident sales- 
man for the company 
at New Orleans for 
three years. He sub- 
sequently served as 
works manager at 
Baton Rouge, La., 
assistant general 
personnel director at 
Pittsburgh, and re- 
gional manager at Little Rock, Ark. He be- 
came district sales manager in Washington, 
D. C., in 1947 and was elected an Alcoa vice 
president in 1959. : 


INCE the past year marked the 

beginning of a new decade, it 
seems appropriate to call attention to 
the increasing size of the light metals 
family. Aluminum, of course, is still 
“head of the household,” but under 
the same roof we now have, in addi- 
tion to magnesium, two other fast- 
growing members—titanium and ber- 
yllium. The situation in these metals 
is summarized below—followed by 
an account of developments in alumi- 
num, the one with which the author is 
most familiar. 


Magnesium 


The U.S. magnesium industry dur- 
ing 1960 generally continued to show 
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strong recovery from the 1957 cut- 
backs in manned military aircraft 
procurement. Though defense items 
still dominate the structural uses of 
magnesium alloys, the metal’s par- 
ticular combination of properties is 
encouraging many new consumer ap- 
plications in such fields as electronics, 
machine tools, printing and material 
handling equipment, office furniture, 
and luggage. 

Commercial production of primary 
magnesium during the year was ap- 
proximately 39,500 tons, a 28 percent 
increase over 1959. Shipments rose 
more than eight percent to an esti- 
mated 51,000 tons. Inventories on 
hand at the beginning of the year 
were more than adequate to absorb 
the difference between production and 
demand. 

An important development during 
the past year was the first full-scale 
production by a second commercial 
producer of primary magnesium 
which began operations in late 1959. 
In general, the outlook for this metal 
is better now than it has been for 
several years. 


Titanium 


The changes in defense require- 
ments that adversely affected mag- 
nesium had a similar effect on tita- 
nium. Recently, however, both new 
military needs and new commercial 
markets for titanium appear to be 
opening up to offset this loss. In- 
cluded are the chemical processing 
industry, high-speed graphic arts 
equipment, commercial jets, and mili- 
tary hardware. 


look remains favorable 


Reflecting these developments, tita- 
nium ingot output in 1960 was about 
15,200,000 lb compared with 12,000- 
000 Ib the year before, and shipments 
of mill products climbed to an esti- 
mated 10,000,000 lb—56 percent 
more than the 1959 total. With a fa- 
vorable price trend and eight pro- 
ducers “working over-time” to im- 
prove production techniques, tita- 
nium appears to be on the threshold 
of a substantial growth period. 


Beryllium 

Beryllium is finding growing appli- 
cations in the aerospace field. It is 
still an expensive metal at around $70 
per pound, but increasing demand 
and technological progress are ex- 
pected to lower prices in the future. 
Other uses include electronics, metal- 
lurgy, automotive parts, and nuclear 
energy devices. 

During the year. “significant” finds 
of beryllium ore were reported in the 
western United States. Since most ore 
is now imported, an economical do- 
mestic source of ore could have an 
important bearing on the metal’s com- 
petitive position. Studies are under 
way to determine the commercial 
value of these newly discovered de- 
posits. 

Because of competitive factors in 
the industry, production figures are 
not released by the Government, but 
output in 1960 is expected to estab- 
lish a new record. The outlook for the 
two producers is for a continuation 
of the trend toward increased use of 
the metal, its alloys and compounds, 
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Aluminum Capacity 
Still Expanding 


Turning now to aluminum, the 
year 1960 found this fourth and sen- 
ior member of the light metals family 
continuing to build for future growth 
as it has been doing during the past 
decade. In that ten-year period, pri- 
mary aluminum production capacity 
in the U.S. more than tripled—from 
approximately 743,000 tons to its 
present 2,470,000 tons—and Cana- 
dian capacity increased from 500,000 
tons to a total of 878,000 tons. North 
America now has the capacity to pro- 
duce 3,350,000 tons of primary alu- 
minum a year. 

In the same period, the number of 
domestic producers expanded from 
three to the present total of six, and 
Canada now has three producers com- 
pared with only one ten years ago. 
The number of non-integrated fabri- 
cators of aluminum mill products in 
both the U.S. and Canada also in- 
creased substantially in that period. 

For the domestic industry, the past 
year was a period of adjustment to 
this rapid expansion and to a variety 
of other recent developments. Includ- 
ed in the latter was the termination 
of major Government stockpile con- 
tracts and a combination of economic 
factors—such as the 1957-58 reces- 
sion, the steel strike of 1959, and last 
year’s business “plateau” —that have 
tended to keep demand from increas- 
ing at its long-term growth rate. 
These developments have prevented 
the industry from making full and 
profitable use of its expanded capac- 
ity. The result has been an over- 
supply of metal and heightened com- 
petition for aluminum markets—a 
competitive situation accentuated by 
widespread price cutting. The out- 
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look, however, remains favorable for 
a resumption of the projected up- 
ward trend in demand. 


Bauxite Imports Up 


In the area of raw materials, the 
industry’s rapid growth has required 
a substantial expansion of bauxite 
mining and alumina production. Since 
domestic deposits of high-grade ore 
are limited, the industry now imports 
more than 80 percent of its ore from 
extensive deposits in the Caribbean 
islands and South America. Imports 
during 1960 totaled approximately 
8,500,000 long tons, five percent more 
than 1959 and a new record. 

To process these increasing quan- 
tities of bauxite, domestic producers 
have been expanding existing alumina 
plants and building new ones. Within 
the last two years, almost 1,000,000 
tons of new annual alumina capacity 
were brought into production, in- 
creasing domestic capacity 25 per- 
cent to a total of 4,900,000 tons. An 
additional 375,000 tons is under con- 
struction. 

In this connection, Aluminium Lim- 
ited in Canada and two French pro- 
ducers, Pechiney and Ugine, acting 
together announced plans during the 
year to try out processes for convert- 
ing bauxite directly into metallic 
aluminum. Previous attempts to de- 
velop direct reduction processes have 
not proved commercially feasible, but 
these new efforts will of course be 
watched with considerable interest. 

Primary aluminum production in 
the U.S. in 1960 set a new record of 
approximately 2,000,000 tons. The 
previous record output was the 1,950,- 
000 tons produced in 1959. Total do- 
mestic supply of aluminum, including 
new, old and imported scrap, was ap- 


proximately equal to the 2,650,000 
tons available in 1959. 

Demand for aluminum products, 
while not as high as first-of-the-year 
predictions, continued at near record 
levels. The estimated 2.300,000 tons 
of aluminum shipped to consuming 
industries in 1960 approached 1959’s 
record 2,480,000 tons, resulting in 
the second highest shipment year in 
the industry’s history. 


Weak Prices Squeeze Profits 


The relative sluggishness of U.S. 
metal markets during the year, though 
offset by record exports of primary 
metal, was aggravated by a generally 
weak price structure for many semi- 
fabricated mill products, such as soft 
alloy extrusions. 

The price of primary unalloyed 
ingot—formerly called “pig” —re- 
mained relatively stable at 26 cents 
per pound. It was raised to this level 
from 24.7 cents per pound in Decem- 
ber 1959. This increase restored the 
metal to the price level in effect prior 
to April 1958 when it was lowered to 
meet a severe price reduction in the 
world market. Recently, domestic pro- 
ducers announced price increases on 
certain alloy ingot and semi-fabri- 
cated products, reflecting the wage 
increase of approximately 1114 cents 
an hour called for in the three-year 
labor contracts negotiated in 1959. 

In an effort to counter the squeeze 
on profits, the industry continued to 
emphasize research and development 
during 1960 and to aggressively pro- 
mote new uses for aluminum. 

In the automotive industry, for ex- 
ample, the air-cooled, aluminum en- 
gine in General Motors’ 1960 Chevro- 
let Corvair accelerated the trend to 
lightweight power plants in cars. 


Senciite primary aluminum output lost year set a new record of a 2,000,000 tons. The domestic eran $ six producers pres- 
ently have the capacity for producing about 2,500,000 tons of primary aluminum a year 
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Aluminum engines have already ap- 
peared under the hoods of five 1961 
models, with three more to be intro- 
duced later. In the building and con- 
struction field, the industry intro- 
duced a variety of colorful new sheet 
and siding products, most of them 
aimed at the fast-growing residential 
housing market. New homes now use 
an estimated 200 lb of aluminum per 
house and continued rapid growth is 
expected. 

In the electrical field, aluminum 
transmission towers were important 
news last year. Other important and 
growing applications included out- 
door substations, and components for 
use in electronics and automation 
equipment. Developments in military 
and space-age hardware produced 
several “exotic” aluminum applica- 
tions, including the bright surface of 
the Echo I satellite and the fuel tanks 
for the Saturn space vehicle. 


Dynamic Forward Movement 


Years of research and intensive 
selling efforts resulted in significant 
breakthroughs during the year in the 
field of aluminum containers, an im- 
portant potential mass market. A 
stand-out in this connection was the 
citrus industry’s acceptance of alumi- 
num containers for frozen concen- 
trates. 


Loading bauxite at a mine in Jamaica 

for shipment to the coast and export 

to alumina plants in the U. S. In 1960, 

imports of bauxite into this country 

were up about five percent over 1959 
and set a new record 


Added to these activities here at 
home, important developments also 
took place abroad. In line with the 
trend of the past few years, American 
producers continued to build facili- 
ties overseas or to establish affilia- 
tions with firms in other countries. 
In part, this trend reflects an aware- 


ness of the potential-of relatively un- 
developed foreign markets, particu- 
larly in a period when U.S. smelting 
capacity is more than is needed to 
supply domestic needs. 

Significant in this connection is the 
fact that the foreign market potential 
for semi-fabricated aluminum mill 
products made in the U.S. is cur- 
rently threatened by the unfavorable 
import-export pattern existing be- 
tween the U.S. and other industrial- 
ized countries. One of the chief rea- 
sons for this situation is the fact that 
major foreign markets for U.S. alu- 
minum mill products at the present 
time are concentrated in a small num- 
ber of countries, primarily in Europe, 
which have lower prices for their own 
products, lower wage rates, and stiff 
tariffs against U.S. aluminum prod- 
ucts. Despite these problems in the 
area of exports, it appears certain 
that aluminum markets abroad will 
continue to play an important role in 
the growth of demand for U.S. metal. 

In general, then, the state of the 
light metals today is one of dynamic 
forward movement. Each has built a 
base from which to make rapid gains 
in a period of dramatic developments 
in space and nuclear energy applica- 
tions. Everywhere there are fresh 
signs of increased emphasis on “light 
metals for a fast-moving age.” 


THE BITUMINOUS COAL PICTURE 


(Continued from page 75) 


liance on a foreign fuel is an invita- 
tion to disaster. 
The dumping of below-cost natural 


Coke requirements per unit of pig iron 
are expected to continue to decline 
with the trend to higher grade ores. 
Any increase in pig iron production, 
however, will tend to offset this trend 
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gas under industrial boilers in areas 
where coal is readily available is an- 
other practice that, in the public in- 
terest and in the interest of national 
defense, must be curbed. Limited sup- 
plies of this natural resource are too 
valuable to waste under industrial 
boilers. 

It is the firm conviction of the coal 
industry that only by adoption of a 
national fuels policy will the Nation 
gain assurance that adequate energy 
supplies will always be available, par- 
ticularly in the event of a national 
emergency. In cooperation with the 
United Mine Workers and allied in- 
dustries—the railroads, equipment 
manufacturers and utilities—coal has 
been pressing hard for a fuels policy 
study. The coal industry is pleased 
that both political parties have gone 
on record as favoring such a study, 
and, on the basis of these pledges, it 
fully expects a national fuels policy 
study to be approved in the next ses- 
sion of Congress. 

In conclusion, coal has suffered 
some body blows in the last few years. 
It has lost some important markets. 
It faces some very difficult problems 
at present. But it is not tossing in the 
towel—the industry is down but not 


out. It firmly believes that it is on the 
way back. Coal may lose a round now 
and then, but it is going to win the 
battle. 


Railroads have reduced freight rates 

in some areas on an incentive and vol- 

ume basis where price competition 

with other fuels has to be met at de- 
livery points 
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Industrial Minerals 


The vigorous growth curves—characteristic of so many in- 
dustrial minerals during the past decade—either leveled off 
or turned down during 1960, as the pace of the nation’s over- 
all economy was slowed by what some called “a period of 


high-level stagnation” 


ARIOUS segments of the con- 
struction industry—keys to the 
fortunes of many industrial minerals 
—were affected in different ways by 
the depressed economy. Residential 
housing took a sharp drop, thus de- 
pressing asbestos, gypsum, perlite, 
pigments, pumice, and vermiculite. 
On the other hand, 1960 construction 
contracts for nonresidential buildings 
were good and helped offset the effects 
of declines in the residential field. 
Brightest spot in construction was the 
highway-building program. spurred 
by additional governmental spending. 
Hopeful predictions have been made 
of continued activity during 1961, 
which is encouraging to producers of 
sand and gravel, crushed stone, ce- 
ment, and other road-building com- 
modities. 
The fertilizer industry seems to 
have developed a partial immunity 
to the general economic climate. A 


Kaiser Industries uses one of the largest walking draglines in the sand and gravel 


healthy state of business for such 
commodities as phosphate, potash, 
and nitrogen will undoubtedly be re- 
ported for 1960—evidence that the 
chemical revolution is still under way. 

Many of the other members of the 
industrial mineral family reacted with 
the state of business in various sectors 
of the economy. Barite and bentonite, 
used principally in oil well drilling, 
were hurt. Consumption of refracto- 
ries by metal producers will prob- 
ably be down. Fluorspar and lithium 
remained in weakened positions. 
Abrasives, ceramic materials, indus- 
trial diamonds, glass sand, feldspar, 
mica, talc, trona, and sodium sul- 
phate—distributed widely in the over- 
all economy—fo!lowed the general 
economic activity. 

Despite the rather disappointing 
year for many of the industrial min- 
erals, the more important long-range 
picture remains bright. Industrial 


business at its Radum, Calif., operation to achieve large-volume production 


FEBRUARY 1961 


By BERNARD J. O'NEILL, JR. 


Geologist 
Stanford Research Institute 


Bernard J. O’Neill, Jr., has been active in 
projects and studies related to both metallic 
and nonmetallic mineral deposits in the U. S. 
since joining Stan- 
ford Research Insti- 
tute as a geologist 
in 1959. He had pre- 
viously been em- 
ployed by New Jersey 
Zinc Co. for eight 
years, first as an ex- 
ploration geologist, 
then later as mine 
geologist, mine fore- 
man and finally as- 
sistant mine chief. 
Much of his work with New Jersey Zinc was 
concerned with exploration for zinc and al- 
lied metals, but he also had considerable 
experience in mine operations and design of 
mine mechanization programs. 


minerals are big business and are tied 
closely to population growth and in- 
dustrial expansion in the nation. De- 
mands for industrial minerals of vir- 
tually every kind will increase, and 
the areas of greatest growth generally 
will be the regions where population 
is growing fastest. 


Aggregates 


Aggregate production is the lead- 
ing segment of the entire mining in- 
dustry, excluding fuels, measured by 
volume and by value. The big-volume 
use of aggregate is in public and 
commercial construction which were 
perhaps the brightest spots in the 
business world during 1960. The re- 
markable pattern of strength shown 
by aggregates in recent years is seen 
in the value of shipments which rose 
at an average annual rate of seven 
percent between 1954 and 1958— 
nearly double the annual rate during 
the preceding 20 years. Crushed stone 
led the advance with a ten percent 
average annual increase. For sand 
and gravel, the rate averaged 4.6 per- 
cent. 

Based upon the projected interstate 
highway program and other planned 
heavy construction, the future for ag- 
gregates appears good. The growing 
need for highways during the next 
decade may reach staggering propor- 
tions with the increasing number of 
vehicles and the propensity of human 
beings to travel. The highway, in ad- 
dition to being a major economic de- 
terminant in growth, has become the 
environment for an increasing share 
of the average American’s life. 

A problem created by the acceler- 
ating demand for road building mate- 
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This traveling stacker delivers rock over either of two boom conveyors to make stock- 
piles of completely blended materials at Riverside Cement Company's Oro Grande plant 


rials is the diminishing supply of 
top-quality aggregates. This has led 
to a growing concern for their con- 
servation, which within the industry 
is expressing itself in two ways. First, 
exploration for aggregate materials is 
being accelerated. Second, new meth- 
ods to determine the suitability of 
materials for aggregates are being 
tested and developed. As a result, 
many deposits formerly held in low 
repute—in some cases classified as 
waste—are being re-evaluated and 
will serve useful purposes in the 
future. 


Asbestos 


Interest in the domestic asbestos 
industry during 1960 centered in 
California, the state having the sec- 
ond largest consumption of asbestos 
fiber in the nation. Substantial ton- 
nages of chrysotile asbestos were re- 
ported in the Mt. Diablo Range in de- 
posits owned by Union Carbide Corp., 
and Basic Resources, Inc. Johns- 
Manville has also taken out mining 
leases on the northern slope of Mt. 
Diablo. A potential market for the 
closely sized, dust-free asbestos prod- 
uct may be as a filler in plastic and 
asphalt floor tiles. 

According to an announcement 
from Clute Corp., its Napa, Calif., 
mine has the largest asbestos reserves 
in the U. S.: 4,000,000 tons of proved 
ore, 7,000,000 tons probable, 200,- 
000,000 tons possible. Construction 
of a 1000 tpd mill is in progress at 
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the mine site. 

In Arizona, geologic studies by 
A. F. Shride indicate that the prin- 
cipal asbestos-producing areas in the 
east-central part of the state are in a 
structural setting typical of the Colo- 
rado Plateau province rather than of 
the Basin and Range province as pre- 
viously thought, and that the geologi- 
cal structure and extensive bodies of 
intrusive diabase which favored the 
formation of asbestos are of Precam- 
brian rather than post-Paleozoic age. 

The development of a new use for 
short asbestos fibers in asphalt road 
paving mixtures was reported by 
Johns-Manville. Mixed with the pav- 
ing, the fiber adds immeasurably to 
the life and performance of the road. 
If the new use catches on, asbestos 
could well find itself with a market 
for a half-million additional tons of 
fiber a year, roughly a third of pres- 
ent production. 

Two fireproof asbestos products for 
jet aircraft came through tests with 
flying colors: a cloth to seal openings 
in firewalls that isolate engine fires 
from accessory fluid systems, and a 
resilient packing seal to control in- 
tense heat and flame in ultra-high- 
speed aircraft. They withstood a 
2,000° F-flame for an hour, far ex- 
ceeding the 15-minute test period. 
Johns-Manville thinks the flexible seal 
will have other industrial applications 
where a comparatively soft packing 
must resist gases at high temperatures 
and velocities. 


Barite 


Domestic production of primary 
barite in 1959 showed a tremendous 
improvement over 1958—78 percent 
according to Bureau of Mines statis- 
tics. Arkansas, Missouri, Nevada, and 
Georgia were the leading states in 
production and sales. Production for 
1960 is expected to be off because 
barite’s most important use as a 
weighting agent in well-drilling muds 
suffered a definite downtrend in ac- 
tivity. According to preliminary es- 
timates by the Bureau of Mines, 
domestic barite sold or used for con- 
sumption during 1960 will be about 
726,000 short tons valued at about 
$8,500,000 which compares with 
901.815 short tons valued at $10,- 
300,000 for 1959. 


There were several items of inter- 
est from Texas during 1960. Inter- 
national Minerals and Chemical 
Corp. announced construction of a 
$500,000 barite processing plant in 
Houston. Ore for this plant will come 
from Missouri, Mexico, Peru, and 
the Mediterranean area. Continental 
Minerals is also constructing a barite 
mill near Van Horn. Recent reports 
on exploration of barite deposits in 
the Seven-Heart Gap area of Culber- 
son County continue to be encourag- 
ing. 

In South Carolina, barite produc- 
tion was increased by the installation 
of flotation facilities at the King’s 
Creek mill of Industrial Minerals. Ex- 
tensive deposits of disseminated ore 
amenable to flotation are known to 
exist in the area. 

The State Bureau of Mines in So- 
corro, N. M., is continuing work on 
a flotation process for recovering 
barite and fluorite which occur to- 
gether in deposits in that state. 


Bentonite 


Higher consumption of bentonite in 
foundries and steelworks and in drill- 
ing mud for oil exploration resulted 
in 1959 being better than 1958. The 
lower rate of activities in these indus- 
tries during 1960 indicates that, for 
the year, a decrease in bentonite con- 
sumption is probable. 

A deposit of bentonite, estimated 
to contain more than 700,000 tons, 
was discovered near Homer, La. 

An interesting new use for ben- 
tonite is in fighting forest fires. When 
sprayed on trees, it acts as a fire re- 
tardent helping to keep the blaze un- 
der control. Suspensions are sprayed 
from aircraft to check forest fires 
while ground crews plaster trees with 
it to make firebreaks. 

The use of bentonite slurry to sta- 
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bilize excavations, keep groundwater 
out, and lower noise levels during the 
construction of dams and tunnels was 
described in the February 11 and 
March 3, 1960 issues of Engineering 
News-Record. 


Beryllium-Bearing Minerals 


Search for domestic deposits of 
beryllium-bearing minerals contin- 
ued at a high-level of interest dur- 
ing the year. Discovery of extensive 
bertrandite mineralization in rhyo- 
litic tuff in the vicinity of Spors Moun- 
tain (Thomas Range, Juab County, 
Utah) was a development which 
might prove of major interest to the 
domestic supply situation. 

A considerable amount of explora- 
tion took place in New Mexico during 
the year with encouraging results un- 
officially reported from several places 
in a northern county. 

The Anaconda Co. acquired an op- 
tion on beryllium claims in the Mount 
Washington mining district near Ely, 
Nev., and is planning to explore the 
mineralized zones by underground de- 
velopment work. 

Domestic mine production of beryl 
during 1959 was reported by the Bu- 
reau of Mines to be 328 tons, the 
smallest since 1948; South Dakota 
and Colorado accounted for 86 per- 
cent. Domestic consumption of beryl 
in 1959 reached a record 8173 tons, 
almost all of which was processed into 
beryllium metal and its alloys by the 
Beryllium Corp. plants at Reading and 
Hazelton, Pa., and the Brush Beryl- 
lium Co. plant at Elmore, Ohio. Both 
companies forecast a continued 
healthy growth for beryllium metals 
and compounds, perhaps as high as 
five to ten percent per year. Others 
share this optimistic outlook in the 
belief that research will overcome 
metallurgical difficulties to create a 
more favorable price schedule and 
result in a real surge in demand. 

A synopsis of geologic reports con- 
cerning the beryllium deposits in 
Mount Wheeler, Nev., the Lake 
George district, Col., and the tin dis- 
tricts of the Seward Peninsula, 
Alaska, are presented in Geological 
Survey Professional Paper 400-A 
“Geological Survey Research 1960.” 


Boron 


Sales of boron minerals and com- 
pounds were up a spectacular 17 per- 
cent in 1959 as compared with the 
previous year. Big users were the 
glass and ceramic industries. The 
tonnage used or sold by producers 
during 1959 amounted to 314,286 
short tons of B,O; with a value of 


FEBRUARY 1961 


Diatomite preparation plant of Eagle-Picher Co. at Lovelock, Nev. 


$46,150,000. 

Although no one expects 1960 to 
show an increase of 17 percent over 
1959, the statistics will in all proba- 
bility be good. Preliminary estimates 
by the Bureau of Mines indicate about 
617,900 short tons of boron minerals 
and compounds, valued at $46,405,- 
000, will have been sold or used in 
1960; 2046 tons less than the 619,946 
short tons sold or used in 1959, but 
greater in value by $255,000. 

Potential use of boron as a high 
energy fuel has not developed as 
originally anticipated because the 
performance of HEF-fueled jet en- 
gines is not enough better than that 
of standard jets to justify the present 
costs. Despite cancellations of pro- 
duction contracts, research on boron- 
based fuel is scheduled to continue. 

Results of recent geologic studies 
of the borate deposits of the Mojave 
Desert and adjacent parts of Cali- 
fornia and western Nevada, as well 
as the Searles Lake area, Calif., are 


Self-propelled under- 
cutting machine at 
the Green River, 
Wyo., trona mine 
of Intermountain 


Chemical Co. 


summarized in the Geological Survey 
Professional Paper 400-A. 


Clays 


Gains in clay tonnage were experi- 
enced in almost all segments of the 
industry during 1959. Georgia ranked 
first as the producer of domestic 
kaolin, Tennessee continued to be 
the major producer of ball clay, and 
Florida the leader in production of 
fuller’s earth. In fire clay production 
for 1959, the three leading states were 
Ohio, Pennsylvania, and Missouri; it 
is expected that these states will rank 
as leading producers in 1960. 

Clays for lightweight aggregates 
were a commodity of interest for 
many companies and individuals. The 
discovery of a widespread deposit of 
clay in southern Maryland that may 
be suitable for the manufacture of 
lightweight aggregate might well help 
to satisfy the growing demand for 
this raw material along the Atlantic 
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Seaboard. The location of these de- 
posits close to tidewater might sup- 
port a profitable operation to distant 
markets because of the cheaper cost 
of water transportation. 

Treasure State Industries, Inc., 
Great Falls, Mont., opened its new 
$250,000 expanded shale aggregate 
plant during the year. The expanded 
shale will be marketed to plants of 
the Montana Concrete Pipe Co., 
which will use it as a substitute for 
Idaho pumice as aggregate in con- 
crete building block. 

Research is being conducted at 
Montana State College on sources of 
materials for a diversified ceramic 
industry near Lewistown, Mont., 
based primarily on the Whiteware- 
dickite clay deposit in that area. 

A report from the Division of 
Geology at the State Development 
Board in Columbia, S. C., indicated 
a continued high rate of production 
of high-grade kaolin in that state 
during 1960. The product is used 
principally in the paper and rubber 
industries. Producing companies are 
actively exploring for increased re- 
serves of high-grade kaolin with more 
thought being given to the beneficia- 
tion of extensive lower-grade deposits. 


Diatomaceous Earth 

California was once again the lead- 
ing diatomite-producing state in 
1960, a position maintained for many 
years. 

The chief use for diatomite con- 
tinues to be filtration, although ex- 
panded perlite has been gaining in 
this market. Other important uses are 
as a filler and as insulation against 
sound or temperature changes. 

According to preliminary Bureau 
of Mines reports, domestic production 
of diatomite in 1960 increased slightly 
over 1959 with an average annual 
production for the three years 1957— 
59 estimated at 446,500 short tons. 

Great Lakes Carbon Corp. opened 
a new diatomite quarry near Lompoc, 
Calif. in 1960. In Alabama, the U. S. 
Bureau of Mines, in cooperation with 
the Geological Survey of Alabama, 
is continuing studies of Tertiary di- 
atomite with the hope of finding uses 
for these deposits. 


Dimension Stone 


Dimension stone is still encounter- 
ing increased competition from the 
newer fabrication building materials, 
but production should remain fairly 
stable during 1960. 

In order to bolster its position, the 
industry has its eye on a new market. 
The Barre Granite Association has 
tested an outdoor bowling alley of 
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Sacking gypsum plaster at Blue Dia- 


mond Company's plant Las 


Vegas, Nev. 


near 


granite with gratifying results. 

A new quarry in the Rockville por- 
phyrites granite in Minnesota was 
opened and started production dur- 
ing the year. 


Fluorspar 


The United States has the largest 
proven fluorspar reserves in the world 
and reserves have grown steadily as 
new techniques permit extraction of 
lower grade ores. Ore as low as 20 
percent CaF, was mined and milled 
at a profit up to the end of 1958, the 
termination date for purchases for 
the Government stockpile program. 

Despite these high reserves and 
great potential, foreign competition 
dominates the market because it has 
the distinct advantages of cheaper 
labor, higher-grade deposits, and low 
ocean freight rates vs railroad freight 
rates in our country. Imports of fluor- 
spar increased from 165,000 tons in 
1949 to about 550,000 tons in 1959, 
The industry is hopefully looking for- 
ward to the time when an increased 
world demand for fluorspar will re- 
lieve the problem. 

An interesting new use for fluor- 
spar is in space vehicles: Teflon, a 
fluorine-bearing plastic, has a waxy 
surface suitable for self-lubricating 
bearings under conditions where in- 
ternal heat destroys conventional lu- 
bricants. Also reported is a new solid 
fuel containing fluorspar for rockets 
and space ships. 


Glass and Glass Fibers 


The glass industry should experi- 
ence a year similar to 1959. Depart- 
ment of Commerce statistics show 
that the value of flat glass products 
shipped during the first nine months 
of 1960 was a bit higher than during 


the same period of the previous year. 
Thus it appears that the big year pre- 
dicted early in 1960 will not develop. 
The reason may be partly due to the 
successful penetration of foreign 
sheet glass into this country. Imports 
in 1950 amounted to 214 percent of 
total estimated domestic production; 
in 1959 they had increased to 31 
percent. 

Shipments of glass containers 
through the first nine months of 1960 
were slightly better than during the 
same period of 1959. Reports indicate 
that competitive pricing is becoming 
more common and that increasing 
imports, although small, are disturb- 
ing. Final statistics in the glass con- 
tainer industry for 1960, however, 
should prove to be quite satisfactory. 

A shortage of glass fibers was 
noted during the early months of 
1960, brought about mainly by the 
expanded use of glass fibers in rein- 
forced resins for small boats, insula- 


tion, home furniture, materials of 
construction, and textiles. During 


1959 textiles alone demanded over 
147,000,000 lb of glass fibers. Fiber 
glass is also contending for a larger 
share of the pleasure boat business. 
During 1959, about 130,000 glass 
fiber boat hulls were made, a 53 per- 
cent increase over the 85,000 during 
1958. 

Any shortage of glass fiber is not 
due to a lack of raw materials but 
rather to availab'e manufacturing ca- 
pacity. The raw materials used in the 
manufacturing of glass fiber include 
bulk materials such as silica sand, 
limestone, boric acid, clay, fluorspar, 
sodium sulphate, ammonium sulfate, 
and coal. 

To provide for the expected growth 
in glass fibers, expansions are now 
underway: Owens-Corning erected a 
multimillion dollar plant near Aiken, 
S. C.; Pittsburgh Plate Glass is ex- 
panding its plant at Shelby, N. C.; 
expansion is also planned by Johns- 
Manville. 


Gypsum 


The vigorous growth by the gyp- 
sum industry during the past decade 
began to show deceleration in 1960. 
Chief cause is tied directly to the de- 
cline in residential housing activity 
during the year. Authoritative sources 
in the gypsum industry have voiced 
opinions that the industry is headed 
toward a plateau with any future up- 
swing depending upon an _ increase 
in the rate of U. S. household forma- 
tions. The experts expect demand to 
remain fairly good, but believe the 
boom is over. A bright spot, partially 
offsetting the sharp drop in new resi- 
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dential construction in 1960, was the 
demand for repair and remodeling 
materials. 

Expansions in plant facilities dur- 
ing the year were noted in several 
states. In Cody, Wyo., Big Horn 
Gypsum Co. broke ground in mid- 
March for a new $4,000,000 wall- 
board plant. U. S. Gypsum planned its 
Baltimore plant, the company’s 
seventh gypsum plant on the Eastern 
seaboard. The raw material for the 
Baltimore plant is expected to come 
from Nova Scotia. Bestwall Gypsum 
Company’s $7,500,000 plant at the 
Wilmington Marine Terminal will be 
its first manufacturing installation 
on the mid-Atlantic coast. Kaiser 
Gypsum erected a gypsum plaster- 
board plant near Rosario, N. M., and 
acquired 25 acres of waterfront prop- 
erty in Houston, Texas, for a new 
plant. The American Gypsum Co., 
also erected a gypsum products plant 
near Albuquerque, N. M. 

A 50 percent expansion in the Na- 
tional Gypsum Co. plant near Shoals, 
Ind., was completed in midyear. The 
U. S. Gypsum Co. mine in the same 
locality suffered a setback when it was 
flooded in early February. Stockpile 
reserves permitted the uninterrupted 
production of wallboard until the 
water problem was solved. The mine 
resumed production in early May. 


Lime 

Lime production in the United 
States during 1960 will be hurt by the 
drop in steel output during the latter 
part of the year, along with the de- 
cline in construction and other seg- 
ments of the economy. 

Perhaps the brightest news for the 
lime industry concerns possible tech- 
nological changes in the steel indus- 
try. The economy of oxygen convert- 
ers compared with the basic open 
hearth process — with consequent 
greater use of lime—pressages long- 
range optimism. 

The soil stabilization market is still 
growing. Besides road construction, 
its uses are spreading to railroad sub- 
grades, haul road embankments, 
tennis courts, building foundations, 
subgrades, and others. 

U. S. Gypsum was active in expan- 
sion with a $1,500,000 lime plant in 
New Orleans. The raw material for 
this operation will be clam shells from 
the bottom of Lake Pontchartrain. 


Magnesium Compounds 


Preliminary Bureau of Mines re- 
ports showed mixed production trends 
with the consumption of olivine and 
dead-burned dolomite up 19 percent 
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Limestone quarrying operations 

throughout the U.S. provide raw ma- 

terials needed by the cement, steel, 

construction, agricultural and chemi- 

cal industries 

and five percent, respectively, over 
1959. The recovery of magnesia from 
sea water and bitterns rose 46 per- 
cent. Crude magnesite, on the other 
hand, decreased about six percent be- 
low 1959, and production of brucite 
was less than half the 1959 total. 

Basic, Inc., expanded its facilities 
at Gabbs, Nev., by installing a second 
rotary kiln and completing a new 
flotation mill to concentrate low-grade 
ore. 

Mica 

Statistics for 1959 show new highs 
were established for tonnage and 
value of domestic mica sold or used 
in the U. S.; sheet and scrap sur- 
passed 100,000 tons for the first time. 
Helped by the Government purchas- 
ing program for domestic mica which 
was in effect during 1959, sales of 
sheet mica larger than punch and 
circle were the biggest since World 
War II and reached record values. 

With the Government stopping the 
purchase of domestic mica under the 
strategic minerals stockpile program, 
the domestic mica producers will find 
it difficult to compete with imports at 
present tariff rates. 

Research on synthetic mica by the 
Bureau of Mines continued at the 
Norris, Tenn., Metallurgy Research 
Laboratory. The major programs of 
study involve factors affecting growth 
of large single crystals, determina- 
tion of basic properties of various 
synthetic micas, and production of 
synthetic micas. 

In the industry-Government re- 
search program to develop substi- 
tutes for strategic natural mica, ways 
to convert flame synthetic mica into 


an acceptable sheet material were in- 
vestigated. 

In New Mexico several companies 
are investigating the possibility of 
producing pigment and shingle grade 
mica. The State Bureau of Mines and 
Mineral Resources in Sccorro is as- 
sisting these companies through 
metallurgical research directed toward 
the development of a flotation method 
to concentrate the ore. 


Perlite 


A preliminary report from the 
Bureau of Mines dated November 30, 
1960 estimated that the quantity and 
value of crude perlite during 1960 
declined compared with 1959. Pre- 
liminary returns from domestic pro- 
ducers indicate the total crude perlite 
sold or used in 1960 was about 309,- 
000 short tons, about five percent 
below 1959. The total value for 1960 
was estimated at $2,675,000, about 
two percent less than in 1959. 

New Mexico ranked first in the 
production of crude perlite during 
1960 although its total for the year is 
estimated to be less than that for the 
preceding one. 

The Perlite Institute celebrated its 
tenth year of activity and reported a 
tremendous growth pattern from 1949 
to 1959 with perlite ore shipments in- 
creasing 1180 percent during that 
decade. 

Phosphate 


The phosphate industry kept hum- 
ming during 1960. During the first 
six months production of phosphoric 
acid from rock and fertilizer produc- 
tion increased 14 and 12 percent re- 
spectively compared with the same 
period in 1959, 

As a result of the increased demand 
by farmers for high-analysis fertilizer 
and producers’ efforts to cut trans- 
portation costs by concentrating as 
much plant nutrient as possible into a 
ton of fertilizer, a surge of expan- 
sions took place during the year. 
Most of the new concentration was 
centered in the areas of large phos- 
phate reserves—Florida and the west- 
ern U. S. In Florida more than 
$33,000,000 is being expended on 
processing facilities; major programs 
are planned by American Cyanamid, 
Virginia-Carolina Chemical, and Ten- 
nessee Corp.’s U. S. Phosphoric Divi- 
sion. 

The phosphate rockfields of the 
western U. S. also contributed to the 
expansion fever. Bunker Hill com- 
pleted a phosphoric acid plant at Kel- 
logg, Idaho. California-Spray Chemi- 
cal was in business with its huge 
fertilizer complex at Kennewick, 
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Wash., and San Francisco Chemical 
announced construction on the first 
unit of what may become a 1,000,000 
ton per year phosphatic mining and 
beneficiation project near Vernal, 
Utah. 

The outlook for the phosphate in- 
dustry remains bright. There is a 
continuing trend to high-analysis fer- 
tilizer. The wet-process acid will re- 
main strong due to its economies in 
making dry and mixed fertilizer; 
and, with technological improve- 
ments, it is rapidly moving into the 


liquid fertilizer field. 


Pumice 


Production of pumice during 1960 
decreased 16 percent from the record 
2,276,000 short tons produced in the 
United States during the previous 
year. This decline reflects the con- 
struction drop which took place dur- 
ing the year. Although pumice 
originally was used principally for 
abrasive purposes, this use comprised 
considerably less than one percent of 
the total in 1958. The main uses are 
for aggregate and admixtures in con- 
crete and for railroad ballast. 

The leading states in 1960 produc- 
tion were Arizona, California, and 
New Mexico. 


Refractories 


According to Arthur D. Little Co., 
over 60 percent of industrial refrac- 
tories are consumed by the iron and 
steel industry. Based on this close re- 
lationship, it appears as though the 
most common refractories will have a 
disappointing year in 1960. 

nitride-bonded silicon-carbide 
refractory called Crystolon 63 was 
developed by the Norton Co. Tests 
prove that the silicon-nitride bond re- 
sists the corrosion which fused salts, 
such as cryolite, and metals, such as 
aluminum, have on oxide bonds. This 
new refractory shows promise as a 
low-cost structural ceramic. It is also 
being tested for use in rocket nozzles 
and blast pads at launching sites. 


Salt 


Annual output of salt in the United 
States rose to a new high of more 
than 25,000,000 tons in 1959. De- 
spite this huge consumption, the U. S. 
has virtually an inexhaustible reserve. 
The main production at present comes 
from dissolving underground de- 
posits in water and pumping the 
brine to the surface. Underground 
mining methods and evaporation of 
sea or lake brine contributes the rest. 

The close relationship between salt 
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production and the Gross National 
Product in the past suggests that 1960 
was another good year for the salt 
industry. 

An article describing bench mining 
of salt at the Morton Salt Co. mine 
in Weeks Island, La., appeared in the 
March issue of Mining Congress 
Journal. Compared with the conven- 
tional type of face drilling, this 
method has resulted in significant 
savings in costs for both labor and 
materials. 


Silica Sand 


Construction of a new $500,000 
mill at Valley, Wash., to produce 400 
tpd of silica sand for the glass and 
foundry industries was started by 
Lane Mountain Silica Co. in August 
1960. The deposit which will supply 
the mill with raw materials is located 
in southern Stevens County within 
the Addy quartzite of Precambrian 
age. 

Late in 1960, Silica Corp. of 
America began operating a new $2,- 
000,000 plant for the mining and 
processing of high-silica conglomer- 
ate and sandstone. The quarry site 
and plant are located near the eastern 
extremity of the Pine Mountain over- 
thrust block in eastern Kentucky. The 
deposit is a 185-ft-thick section of 
the Lee formation of basal Pennsyl- 
vanian age. 


Sodium and Sodium Compounds 


The domestic output of both so- 
dium carbonate and sodium sulphate 
rebounded strongly in 1959 to estab- 
lish new records. Although figures 
for 1960 are not available yet, the 
report from California and Wyoming, 
where a fair percentage of the na- 
tion’s total is produced from natural 
sources, the prediction for 1960 is 
for a slight increase in value for these 
commodities. 

In Wyoming, Stauffer Chemical Co. 
broke ground for its new $20,000,000 
soda ash mine and processing plant 
near Green River. This plant will 
produce about 200,000 tons of soda 
ash annually. 

Discovery of trona deposits in the 
Seedskadee Project area in Wyom- 
ing has resulted in a delay in award- 
ing contracts for the Fontenelle dam 
until an evaluation of the extent and 
mining potentialities of these deposits 
is made, 


Talc, Soapstone and Pyrophyllite 


Due to the increased demand for 
the domestic ceramics industry in 
1959, the combined output of talc, 


soapstone, and pyrophyllite exceeded 
the 1958 figures by five percent. 

Exploration and development con- 
tinued in the Hudspeth County talc 
district in Texas during 1960 with 
seven companies active in the area. 
The low mining costs which prevail 
in the district make it especially at- 
tractive exploration country. 

A new tale grinding plant is being 
constructed at Three Forks, Mont., 
by Sierra Talc and Clay Co. Talc 
for this plant will come primarily 
from the Yellowstone mine, Madison 
County. 

Vermiculite 

At the annual meeting of the Ver- 
miculite Institute considerable atten- 
tion was given to the market potential 
for masonry walls insulated with the 
new water-repellent vermiculite fill. 
Such walls provide a low-cost build- 
ing enclosure that is thermally effi- 
cient and can be quickly erected. 

Statistics indicate that vermiculite 
sales for 1959 increased again and 
that it was one of the best years for 
the industry in the last decade. An 
article describing the Zorolite Co. 
deposit near Enoree, S. C., was pub- 
lished in the October issue of Rock 
Products. 

Other Minerals 

The Norton Co. has become the 
third company to successfully make 
synthetic diamonds. Other makers are 
De Beers Consolidated Mines Ltd. 
and General Electric Co. Norton is a 
large importer of industrial diamonds 
for abrasives. 

The trend toward increased use of 
froth flotation to recover feldspar 
continued and it is possible that 
eventually all domestic feldspar will 
come from beneficiated low-grade 
ores. 

There is no indication of a major 
increase in requirements for natural 
graphite. The shift to silicon car- 
bide-graphite crucibles has reduced 
total requirements for crucible-flake 
graphite, and consumption of this 
type probably will not greatly ex- 
ceed 4000 short tons a year. 

The lithium industry was still faced 
with the problem of capacity exceed- 
ing commercial requirements during 
the year. New markets and expansion 
of existing markets are the keys to a 
healthier economic environment. 

The need for expansion of uses to 
utilize the available capacity consti- 
tutes the most serious problem for 
the titanium industry. Inroads into 
the civilian aircraft industry and/or 
chemical processing industries would 
certainly strengthen titanium’s posi- 
tion. 
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Gold, Silver, 
and the 
Monetary Problem 


Supplies of both gold and silver are in- 
sufficient to meet mounting demands 
for monetary and industrial purposes, 
but the existence of a real shortage is 
stoutly denied in official quarters 
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Inspecting burn-cut holes of a drill round during sinking of 


an air shaft at the Homestake mine, the nation’s leading 
gold producer. Current U. S. gold production is about 1,500,000 
oz per year as compared with nearly 5,000,000 oz in 1940 


U GOLD production in 
e We 1960, according to pre- 
liminary Bureau of Mines figures, 
was 1,657,000 oz, and that of silver, 
30,000,000 oz. To this must be added 
approximately 6,000,000 oz of silver 
mined in 1959 but not refined until 
1960 because of strikes in the copper 
industry. Except for the war period, 
and, in the case of silver, the 1931-33 
depression years, these are the lowest 
production rates for the present cen- 
tury. Caught in a squeeze of price 
ceilings and steadily rising mining 
and labor costs, mining of the pre- 
cious metals has become increasingly 
unprofitable, and mine after mine is 
being closed down or abandoned out- 
right. 


Visible Shortage of Precious Metals 


Events are moving, however, to 
create a new optimism for the gold 
and silver miner. Through a cloud 
of monetary statistics, a jungle of 
economic verbiage, and a smoke 
screen of official denials, the fact of 


a world shortage of the precious 
metals is becoming visible. Both gold 
and silver are in short supply to meet 
a voracious demand both for mone- 
tary and industrial use. 

The existence of a shortage is 
stoutly denied in official quarters. 
Indeed, we see here a paradox—a 
public policy of stockpiling strategic 
materials along with a policy of sell- 
ing off at bargain prices the two 
most strategic materials in any na- 
tion’s arsenal—gold and silver, re- 
garded as the very “sinews of war” 
in classical statecraft. Gold at $35 an 
ounce is obviously a bargain to for- 
eigners that they should be buying it 
so heavily, taking $1.5 billion in 
1960, and nearly $7 billion since the 
run began in 1949. 

The paradox about this situation 
derives from another paradox—an 
actual shortage of the precious metals 
in the presence of a seemingly vast 
visible supply. Thus, of all the gold 
mined since the discovery of Amer- 
ica, estimated at two billion oz, nearly 
60 percent is known to be in ex- 
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istence in the vaults of central banks 
throughout the world, and other vast 
amounts are still in being though the 
amount is not known. The visible sup- 
ply of silver is also apparently large, 
but actually small. Of world produc- 
tion since the discovery of America, 
estimated at 21 billion oz, some four 
billion oz can be identified. Of these 
four billion oz, about 3% billion oz 
are in the custody of the U. S. Treas- 
ury or in circulation in the U. S., or 
lodged in juke boxes, coin vending 
machines or parking meters. Of no 
other metals of historical account 
does so much remain in existence of 
what has been brought from the 
mines. 


Characteristics of the Market 


The precious metals mining indus- 
try, as is plain, stands at the opposite 
end of the economic spectrum from 
the automobile industry, for instance, 
in which a vehicle older than any 
living man is nonexistent, and a chief 
source of demand arises from the 
continual disappearance of cars by 
wear and obsolescence. 

Here is another paradox. The very 
durability of these metals, their im- 
munity from depreciation or obsoles- 
cence, that has created such a supply, 
is the basis of the universal and con- 
tinuing demand for them. Any survey 
of the economics of gold and silver 
must start from this fact. 

A second characteristic of the de- 
mand for the precious metals, along 
with the appeal of durability, is that 
of beauty. Gold and silver are un- 
doubtedly the most beautiful of all 
metals, and have been prized for this 
reason. Put durability and beauty in 
combination and you have the key to 
the historical importance of gold and 
silver. 

Early in  history—around the 
seventh century B.C.—kings and 
priests began to strike commemora- 
tive medallions or souvenirs of uni- 
form size, and thus we had the be- 
ginning of coinage. The Athenian 
drachma of that period, bearing the 
image of the owl, sacred to the God- 
dess of Wisdom, is still among the 
most beautiful pieces ever struck. 
Long before that, however, the pre- 
cious metals, passing by weight, had 
served as a medium of payments and 
standard of value and of reckoning, 
and hence as money. 


Industrial Demand and Supply 


To read the market for the pre- 
cious metals, therefore, we must look 
at them first as the materials of 
money. 

In the case of silver an added factor 
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has appeared in modern times in the 
form of rising industrial uses, for the 
metal—uses that truly consume in- 
stead of merely transforming. Pho- 
tography, for instance, which came 
into existence only in the 19th cen- 
tury, is the main consumer of silver, 
taking some 28-30,000,000 oz an- 
nually, despite the fact that much of 
the silver used is later recovered. Al- 
most as much is being used for braz- 
ing and soldering, while the rising 
electronics industry is demanding in- 
creasing amounts for contacts and 
other purposes. 

It is this industrial demand that 
today marks the principal difference 
in the market economics of gold and 
silver. Of world production of gold 
of around 43,000,000 oz currently, 
only about 15 percent, or 6,500,000 
oz., are being consumed in various 
industrial applications. Of this con- 
sumption, some 2,500,000 oz is ac- 
counted for by U. S. demand. 

U. S. consumption of gold in the 
arts and industry is some 60 | per- 
cent in excess of domestic production. 
In the case of silver, Free World 
production in 1959 is computed at 
183,000,000 oz, while industrial use 
alone consumed an estimated 212,- 
000,000 oz. This is in addition to some 
84,000,000 oz struck into coins dur- 
ing the year. Industrial consumption 
of silver in 1960, the available in- 
formation indicates, has been some- 
what less than in 1959; but coinage 
requirements have continued heavy. 

Since 1953 world gold production, 
excluding Russian, has been rising by 
about five percent a year, but Free 
World output in 1959, of 32,800,000 
oz, is still short of the pre-war level 
of production of 36,500,000, -exclu- 


Fourteen-ft diam by eighteen-ft filter washing gold cyanide slimes in the Transvaal, 


sive of Russian, reached in 1940. 
Probable Russian production has been 
studied in some detail by Dr. Oscar 
L. Altman of the International Mone- 
tary Fund, who gives a figure of 
8,500,000 oz in 1959. 

Rising production in the non-Com- 
munist world is almost entirely ac- 
counted for by the great expansion 
going on in South Africa. Production 
elsewhere in general is declining. 
Current U. S. production, of around 
1,500,000 oz annually, compares with 
nearly 5,000,000 oz in 1940 and 
around 4,000,000 oz annually at the 
turn of the century. Silver produc- 
tion, likewise, is still some 25 percent 
less than pre-war, and actually less 
than production rates of half a cen- 
tury ago. 


Production Trends Analyzed 


The production trends for the pre- 
cious metals differ from those of most 
metals. World mineral production, 
exclusive of construction materials 
and stated in constant values (1935-— 
1939 dollars), had by the year 1950 
increased to 50 percent over the 1939 
level, and was at more than four 
times the production rate at the turn 
of the century. In per capita terms, 
to reflect a computed 50 percent popu- 
lation increase, the acceleration was 
a three-fold increase of mineral pro- 
duction. In the decade since 1950, 
production has increased even more. 
More significant comparisons are af- 
forded by the relative expansion of 
various nonferrous metals. 

World copper production in 1900 
was 545,400 tons, and reached a 
World War II high of 3,076,000 tons 
in 1942. Despite lessened demand for 


South Africa. The expansion going on there accounts for most of the rise in gold 
production in the non-Communist world—elsewhere, in general, it is declining 
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copper for munitions, and increased 
recovery of secondary copper, world 
production in 1957 was over 4,000,- 
000 tons. 

World lead production, which 
totalled 941,000 tons in 1900, reached 
a level of just under 2,500,000 tons 
in 1957—this despite growing im- 
portance of secondary lead recovery, 
which has exceeded primary produc- 
tion by around 13 percent since 1945. 
The pattern for world zinc produc- 
tion has been similar to that for lead. 
World output, that amounted to 529,- 
999 tons in 1900 and a World War 
II peak of 2,029,000 tons, advanced 
to 3,230,000 tons in 1957. 

Thus, production of all the prin- 
cipal metals, associated in nature 
with gold and silver, has reflected a 
surging upward demand over the 
years and particularly during the cur- 
rent period of exploding economic 
activity. 

Why has not the output of gold 
and silver kept pace with these other 
metals? And is there significance in 
this divergence that concerns more 
than the lonely and depressed gold 
and silver miner? 


Demonetization of Silver 


The answer to these questions must 
be looked for in monetary rather than 
market economics. 

The facts regarding silver are pre- 
sented first since to most monetary 
economists silver has ceased to per- 
form any monetary function, and the 
subject can be regarded therefore as 
a sort of cadaver which can be dis- 
sected without pain to anyone except 
the silver producer. 

Following the Franco-Prussian 
War, in 1870, a movement began in 
Europe to demonetize silver in favor 
of gold. In 1873 the metal was de- 
monetized in the United States. Prior 
thereto, except in the British Isles, 
silver was the principal money of 
Europe and almost the sole money of 
Asia and the Southern Hemisphere. 

The three functions of money, as 
are known, are a store of wealth, a 
medium of payments, and a standard 
of value. The demonetization which 
took place was to declare only gold to 
be an official standard of value for 
contracts and payments. Silver con- 
tinued to circulate as a medium of ex- 
change, however, but in a subsidiary 
capacity, and in a steadily restricted 
sphere as paper money took the place 
of gold and larger denominations of 
silver coin. 

Beginning in 1900, in India, the 
process of demonetizing silver was 
extended to the European colonial 
dependencies in Asia, and eventually 
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was adopted by all independent sov- 
ereignties in Asia and Latin America. 


Consequences of Demonetization 


The natural consequence of these 
official actions was, for the mines to 
enhance the value of gold relative 
to silver, and to pour into the market 
a flood of demonetized silver coinage. 
The price of silver steadily dropped, 
falling from its statutory value of 
$1.29 an oz to a low of 25 cents an 
oz during the climactic period of the 
movement in 1932, and silver produc- 
tion, as we have already noted, 
steadily shrunk. 

To break the shock of these events 
and to relieve the mining industry, 
Congress passed various pieces of 
silver purchase legislation, the most 
significant being the Silver Purchase 
Act of 1934, These Acts have been 
denounced as the work of a powerful 
and insidious silver lobby, and the 
framework of silver legislation has 
been repeatedly assaulted by the 
silver users’ interest. It is, inciden- 
tally, an increasingly influential in- 
terest because of the widening at- 
traction of silver to industry. The 
most recent bill is H. R. 11744, in- 
troduced into Congress April 13, 1960 
by Congressman Hiestand of Cali- 
fornia, which would repeal all silver 
purchase legislation and liquidate the 
Treasury's silver reserve. 

Meantime, the natural forces of de- 
mand have created a situation by 
which currently the silver users rather 
than the producers are on the bene- 
fit-receiving end. Under the latest 
silver purchase legislation, that of 
1946, the Treasury was directed to 
purchase newly mined domestic silver 
at 901% cents an ounce, and was 
given discretionary authority to sell 
the seigniorage silver (silver remain- 
ing after monetizing purchased silver 
at its statutory value of $1.29 an 
ounce) at not less than cost. 

The effect of this legislation was 
some relief to domestic silver pro- 
ducers for about a dozen years, dur- 
ing which the world price was below 
the Treasury buying price. The total 
subsidy to the producers, based 
upon the 376,000,000 oz acquired to 
date and computed at the maximum 
market differential, was of the order 
of $75,000,000, an average of around 
$6,000,000 a year. Since this silver 
was monetized at $1.29 an ounce, 
however, the transaction represented 
a net gain to the Treasury of around 
39 cents an ounce, or a total of $150 
million, or about double the subsidy 
to the producers. 


Treasury Sales of Silver 

Meantime, market forces were 
causing a steady improvement in the 
market, thereby reducing the effective 
benefit of the subsidy. In 1956, the 
open market price crossed the Treas- 
ury buying price. The Treasury has 
interpreted as a mandate its discre- 
tionary authority to sell to industry; 
it has, accordingly, been selling silver 
freely at 91 cents an ounce f.o.b., 
San Francisco. The effect of Treasury 
sales is thus to put a ceiling on silver 
prices, and, in effect, to subsidize 
silver users. 

Silver producers have been object- 
ing to these Treasury sales and the 
basis of their objection, apart from a 
natural dislike of having to market 
their product in competition with 
a powerful governmental bureauc- 
racy, is on two sound but largely 
misunderstood considerations of na- 
tional policy. 


Continuing Monetary Importance 

of Silver 

Briefly, these relate to the mone- 
tary functions of a medium of ex- 
change, and a store of value. Silver 
that was kicked out the back door 
by the money managers has been com- 
ing back in through the front door. 

Silver is more important today as 
a medium of payments than ever in 
its history. This is due in large part 
to the use of coin-vending machines, 
which dispense everything from chew- 
ing gum to life insurance policies 
and which is becoming an increas- 
ingly popular merchandising tech- 
nique. The consequence has been an 
expanding demand for small coinage. 
For some years the U. S. mints have 
been putting into silver coinage more 
silver than our domestic mines pro- 
duce. Coinage is taking over 40,- 
000,000 oz annually against a normal 
domestic production of around 35,- 
000,000 oz annually. 

A significant consequence of this 
demand for coinage has been a grad- 
ual reduction of Treasury free silver 
stocks. From a peak 1.36 billion oz 
maximum in 1942, they are today less 
than 125,000,000 oz. At current coin- 
age rates this supply will be exhausted 
within three years. In the view of the 
silver producers, the Treasury should 
cease its sales of silver to industry at 
less than the statutory price and con- 
serve its dwindling stock for its own 
coinage requirements. 

It is significant that other countries 
are gradually resuming coinage of 
silver after a long hiatus during which 
such undesirable substitutes such as 
cupro-nickel, aluminium, and paper, 
were made to serve. Governments are 
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rediscovering that only the precious 
metals are acceptable as money, that 
only gold and silver appropriately re- 
flect the dignity of sovereignty. 


Silver as Strategic Reserve 


One other aspect of silver illustrates 
the profound realities of money which 
monetary theoreticians often over- 
look. This is the function of a store 
of value. When European colonial 
powers deprived their Asiatic depen- 
dencies of good intrinsic silver money, 
they sowed the seeds of economic in- 
security. These have sprouted and be- 
come a jungle of political unrest and 
rebellion and social convulsion. 

In those lands where savings insti- 
tutions are largely unknown and gen- 
erally mistrusted, the accumulation of 
capital, and the rise from servitude to 
independence, began with the posses- 
sion of a piece of tangible wealth—a 
sum, say, that can be saved from a 
day’s earnings. In the old days, this 
piece of tangible wealth was a silver 
coin of high purity. 

When silver coinage ceased to cir- 
culate and in its place the cobbler, the 
peddler, and the workman were re- 
quired to accept for their labor, or 
their wares, a piece of debased silver, 
or worse yet, a piece of dirty and con- 
tinually depreciating paper, a latent 
unrest was aroused. The evidence of 
this became evident in two world 
wars. Dissatisfaction with the official 
money became so great that the gov- 
ernments were compelled to yield to 
public demand and make silver again 
available in the market. During the 
first world war, over 200,000,000 oz 
were shipped to Asia for this purpose, 
and in World War II, over 400,000,- 
000 oz. 

Where did this silver come from? 
From the U. S. Treasury, of course, 
where a convenient supply existed, 
thanks to earlier silver purchase legis- 
lation. As stated above, of the visible 
supply of silver, approximating four 
billion oz some 314 billion oz are in 
the U. S. monetary system. A few mil- 
lion ounces are presently to be found 
in the vaults of the Bank of England 
and the Japanese Government, but the 
only considerable quantity of silver 
that can be mobilized today is the 
U. S. Treasury stock of 1.9 billion oz. 

Should we become involved in war 
again, the necessity would certainly 
arise as it did in two previous world 
wars of buying the raw materials of 
Asia and Africa. The burden of stabil- 
izing the economies of these lands and 
of maintaining political tranquility 
would no doubt devolve upon the 
U. S. It is against such an eventuality 
that the silver reserve of the United 
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Gold dredging—com- 

mon in the thirties 

—has almost _be- 

come a lost art dur- 

ing the past 20 
years 


States, being the only substantial re- 
serve in the world, becomes of incal- 
culable importance. 


The Gold Shortage 


Despite official equanimity, gold 
appears to be in exceedingly short 
supply and a rise in price inevitable, 
either through currency revaluation 
or through forced and extra-ordinary 
deflation and contraction of currency 
and credit supplies. 

In support of this view we may 
note the following: 

Industrial production in the West- 
ern World has been expanding at the 
rate of almost five percent per annum 
over the past decade, and the volume 
of imports by the industrialized coun- 
tries by six percent. Monetary gold 
available to support this expansion in 
trade has been growing at a rate of 
two percent per annum. 

There is no proof of a mechanical 
relationship between the quantity of 
money and the quantity of goods in 
exchange, nor does the so-called ve- 
locity of money have anything to do 
with the price level. What is impor- 
tant, however, is that the febrile eco- 
nomic activity we have been witness- 
ing has created a heavy demand for 
credit, so that central banks have been 
putting more and more into circula- 
tion with a consequent dilution of re- 
serves. 


Depreciating Value of Money 


The optimists point out that the 
rate of monetary expansion has 
slowed down. In the recent five-year 
period, 1954-59, according to data 
compiled by the First National City 
Bank of New York, the depreciation 
of the dollar has been at a 1.7 per- 
cent annual rate compared with 2.3 
percent for the years 1949-54. In 
Great Britain, the slide of the pound 


has slowed from 4.9 percent a year to 
3.2 percent, and the Dutch guilder 
from 4.6 percent to 2.5 percent per 
year. 

This view is like looking at the re- 
ceding waves of an incoming tide. 
The underlying movement is defi- 
nitely inward, that is, inflationary, 
and if sluggish at the moment, will 
surely accelerate. Ten years is really 
too short a period to observe the de- 
cay to the world currency systems 
from the cancer of inflation. However, 
a window has been opened into the 
organism by some statistics on world 
currency supply computed and col- 
lated by the International Monetary 
Fund. 

Using 1953 as a basis, the index of 
world currency supply rose from 84 
in 1950 to 135 in 1959, an expansion 
of 60 percent in less than a decade. 
For North America, the increase in 
money supply was 16 percent; in 
Latin America, the money supply 
quadrupled; in Continental Europe, 


it doubled. 


The Inflationary Tide 


These figures are meaningful only 
when related to what they purport to 
represent. The definition varies from 
country to country, but in general 
they refer to circulating notes and de- 
mand deposits. What, ultimately, do 
these pieces of paper and these sym- 
bols in a bank ledger mean? Demand 
deposits are convertible into circulat- 
ing notes, and the circulating notes 
into what? Theoretically and ideally, 
in every case, into a given quantity 
of gold. In the case of the U. S., this 
quantity is 15 and 5/21 grains of 
gold, 9/10 fine for every dollar. 

However, in this country, and in 
most countries of the world, the gov- 
ernment refuses to redeem these obli- 


gations in gold except in overseas 
(Continued on page 107) 
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1960: 
YEAR of READJUSTMENT 
in the 


CEMENT INDUSTRY 


LAA 


New office building 
of American Cement 
Corp. in Los Angeles 
is a striking exam- 
ple of modern rein- 
forced concrete con- 
struction. Picture 
shows a model of the 
building on which 
construction is now 
nearly complete 


By GARNER A. BECKETT 


Honorary Chairman 
American Cement Corp. 


Garner A. Beckett has been associated with 
the cement industry since 1915 and is now 
honorary chairman of 
American Cement 
Corp. and a director 
of Hawaiian Cement 
Corp. He joined Riv- 
erside Cement Co. in 
1921 and rose through 
various positions to 
its presidency in 
1936. He held this 
post until Riverside 
combined with Her- 
cules and Peerless 
to form American Cement in 1957, at which 
time he became chairman of American. In 
1960 he was elected honorary chairman. 
Beckett was chairman of the Western Di- 
vision of the American Mining Congress in 
1956. 


FEBRUARY 1961 


cement shipped from ce- 
ment plants in the United States 
and Puerto Rico in 1960 totaled ap- 
proximately 312,000,000 bbl. This 
was seven percent less than shipments 
in 1959, and reflects a decline from 
previous high sales. On the other 
hand, 1960 shipments were exceeded 
only by 1959’s record 335,500,000 
bbl, and were 1.6 percent better than 
the 307,000,000 bbl shipped in 1958, 
the previous second best year in his- 
tory. 


Good Year Foreseen in 1961 


The fall-off in shipments in 1960 
and a previous leveling off in 1957 in- 
dicate that the industry is returning 
to participation in periodic down- 
swings in the general economy. For 
a period of 14 years from 1944 to 
1957, construction expenditures, stim- 
ulated by population growth and by 
postponed depression and wartime 
demand, went up continuously. Dur- 
ing this period, except for 1957, ce- 
ment set new all-time shipment rec- 
ords annually and virtually ignored 
the general economic readjustments 
of 1949 and 1954. 

The decline of cement sales in 1957 
and 1960 after previous peak years, 
indicates that cement use and ship- 
ments may in the future more closely 
follow ups and downs of construction 
and the general business cycle. 

A consensus of published predic- 
tions indicates that the present year 
will later see improved economic con- 
ditions and a moderate increase in 
construction activity and cement ship- 
ments. Changes in interest rates and 
the availability of money to finance 
new construction will tend to modify 
these predictions. 

Effective January 1, the industry 
was required by a new federal law 
to use the point at which materials 
enter the kiln as the “cut off” point 
for calculating depletion allowances 
for tax purposes. The new tax basis, 
established in the Public Debt and 
Tax Rate Extension Act of 1960, will 
cut sharply into the anticipated post- 
tax revenue of those companies that 
had tentatively figured their depletion 
allowance on a finished-product “cut-- 
off” basis. Thus ended a period of 
several years during which members 
of the industry were uncertain as to 
the precise application of the previous 
law. 


Industry Operated at 75 Percent 
of Capacity During 1960 


The industry continued to add to 
its productive capacity during the 
year. Estimated U. S. and Puerto 
Rican capacity, which at the close of 
1960 stood at nearly 430,000,000 bbl, 
exceeded 1960 production by 114,- 
000,000 bbl, and shipments by 118,- 
000,000 bbl. The industry was oper- 
ating at about 75 percent of ca- 
pacity. 

Mill capacity, which began to rise 
sharply in the middle 1950’s, thus 
continued its climb into the first year 
of the new decade. Between 1930 and 
1950, it had remained at a relatively 
stable level, declining slightly during 
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the war years. The relatively small 
gap between production and capacity 
after World War II resulted from the 
pent up demand coupled with the re- 
strictions imposed during the war 
years upon modernization of old 
plants and construction of new plants. 
Following the removal of these re- 
strictions mill capacity increased 
sharply. 

The Bureau of Mines, U. S. De- 
partment of the Interior, with the co- 
operation of the industry, compiled 
figures during the year on major con- 
sumers of cement in 1959. The results 
were: 


Customer Category Percent 
Ready-mix dealers 54 
Concrete products plants 13 
Building materials dealers 13 
Highway contractors 12 
Other contractors 5 
State and federal governments 1 
Miscellaneous 2 

100 


These figures indicate that cement in 
bulk is being sold increasingly to 
those directly engaged in the com- 
mercial manufacture of concrete and 
concrete products, and to large con- 
tractors, rather than in sacks to lum- 
ber yards and small users. 


The Highway Program 
The outlook for 1961 in the high- 


way field is for a five percent increase 
in the amount of new construction 
put in place. Highways are today an 
important market for the use of 
cement. Approximately 13,000 bbl 
of cement, according to the Bureau of 
Public Roads, were required for every 
million dollars expended for highway 
construction. 

The United States is currently in 
its second great period of road-build- 
ing activity. The first, in the 1920's, 
resulted in the present system of pri- 
mary U. S. highways. The second be- 
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gan with the passage of the Federal- 
Aid Highway Act of 1956, providing 
for the financing and completion of a 
long-planned National System of In- 
terstate and Defense Highways. Of the 
presently authorized 41,000 miles of 
multilane, limited access Interstate 
highway, over 9000 miles are today 
open to traffic, and construction is 
under way on another 4700 miles, As 
of the end of 1960, 57 percent of this 
mileage was concrete and an addi- 
tional 12 percent was concrete and 
soil-cement base covered with asphalt. 
The program will continue into the 
1970's. 

Federal-aid for primary and sec- 
ondary highways and urban highway 
extensions, known as the ABC system, 
also has strongly contributed to high- 
way construction progress. Since 
1956, some $10 billion of work on 
130,000 miles of construction has been 
completed or is under way. 

Future progress on federal highway 
construction will depend largely upon 
the present session of Congress, which 
is currently studying a revised esti- 
mate of the cost of completing the In- 
terstate System. Also under discus- 
sion is the problem of the equitable 
distribution of highway taxes. 


Program was Set-Up on 
“Pay-As-You-Go” Basis 


At the time Congress authorized 
the program, it set up a “pay-as-you- 
go” financing plan. This plan estab- 
lished a Trust Fund into which fed- 
eral gasoline tax receipts would be 
paid. Payments for the new Interstate 
and ABC program were not to exceed 
anticipated receipts. 

Despite a special emergency ap- 
propriation in 1958, Trust Fund rev- 
enues have not been sufficient to keep 
the program on its original schedule. 
On July 1, a temporary additional 
one-cent gasoline levy provided in 


A five-percent increase in new 
highway construction is pre- 
dicted in 1961. Pictured above 
is a new slip-form paver which 
travels on tractor treads carry- 
ing its own side forms. Elec- 
tronically controlled, this paver 
places and finishes an 8-in. 
thick, 24-ft wide concrete pave- 
ment over cement-treated 

subbase. 


1959 will expire unless Congress re- 
news it. If Congress does not renew 
this levy and/or does not provide new 
sources of revenue, the construction 
program will have to be cut back or 
extended in time. 

While some previously unavailable 
revenues from federal excise taxes on 
automobiles and auto parts and acces- 
sories will be placed in the Trust 
Fund in 1961, the maintenance of 
present federal gasoline tax levels ap- 
pears necessary if the United States 
is to have available within a reason- 
able time the safe, modern, expertly 
engineered highways its expanding 
auto population urgently requires. 
Consider the following: By 1975 it is 
expected that some 100,000,000 motor 
vehicles will be travelling on U. S. 
highways and streets, compared to 
around 31,000,000 at the end of 
World War II and an estimated 74.,- 
000,000 this year. 


Results of Road Tests Due 
this Year 

A further development in 1961 
should give added impetus to the use 
of concrete for highway construction. 
Just-completed is a two year gov- 
ernment supported state and industry 
Road Test near Ottawa, Ill., which 
concerns itself with the effect of vari- 
ous types of vehicle traffic on different 
designs of concrete and asphalt pav- 
ing. 

From November 1958 to November 
1960, 126 light and heavily-loaded 
test vehicles were driven by soldiers 
around loops containing 836 sections 
of pavement. Of these test sections, 
368 were of concrete and 468 of 
blacktop. The soldiers, in shifts, drove 
around the test loops 19 hours a day, 
six and seven days a week, for a total 
of 17 million miles. 

Official results are not to be re- 
leased until later this year. However, 
in a November 1960 issue of the New 
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York Journal of Commerce, the presi- 
dent of the Asphalt Institute publicly 
reported that “about 80 percent of 
the asphalt sections failed during the 
test while only about 30 percent of 
the concrete sections failed.” 

Results of the test are expected to 
influence highway design and con- 
struction for decades to come. 

Technological improvements in 
paving methods have materially in- 
creased concrete pavement quality and 
have helped reduce costs. The trend 
is more and more to central batching 
and mixing plants and automated, 
large-scale mixing equipment. Triple- 
drum pavers appeared in 1960 on 
some highway projects and the use 
of two dual-drum pavers has become 
commonplace. 

Of particular promise in further 
cutting the costs of concrete paving 
is the slip-form paver. Carrying its 
own side forms and moving forward 
on tractor treads, the paver eliminates 
much of the expense of a paving train. 
It is being used increasingly in vari- 
ous states for the construction of sec- 
ondary and primary roads and some 
Interstate pavement has been built 
with it. 


Soil Cement Had Best Year 
on Record 


The year marked the twenty-fifth 
anniversary of the first successful ap- 
plication of soil-cement in paving at 
Johnsonville, S. C. in 1935. In the first 
eleven months of 1960, 63,700,000 sq 
yd of soil-cement were contracted. 
This compares with 46,500,000 sq yd 
in 1959 and is the highest in history. 

The future potential is quite prom- 
ising. About one-third as much ce- 
ment is used in soil-cement per square 
yard as in concrete. On the other 
hand, soil-cement is used for lighter 
traffic pavement, and thus does not 
detract from concrete. It represents a 
separate additional cement-using mar- 
ket. 


Structural Uses of Concrete 


Commercial and industrial build- 
ings are another important cement 
market. The past year saw a consider- 
able amount of this type of private 
construction. 

Economists seem to disagree as to 
whether commercial and industrial 
construction during 1961 will decline 
or increase slightly. Two well known 
sources predict a 3.0 and 5.1 percent 
increase, respectively, while another 
reputable source predicts a two per- 
cent decline, reflecting an anticipated 
moderate slackening in new capital 
investment. 
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Railroad track crew quickly and efficiently replaces worn wooden crossties with new 

prestressed concrete ties. Developed by the Association of American Railroads and 

currently under test, the concrete ties are expected to greatly reduce maintenance 
and replacement costs 


There continue to be strong indica- 
tions that concrete is gaining a greater 
share of the structural market. 

Ten years ago there were no con- 
crete prestressing plants in the United 
States; today there are 300 such 
plants working full or part-time. Ex- 
pectations are for even greater use 
of prestressed concrete in future 
years, particularly in longer-span 
bridges and buildings. 

In 1958, the 40-story Executive 
House in Chicago became the first 
notable example of a high-rise con- 
crete building. It has become the pro- 
totype for increasingly high ultimate 
strength design structures all over the 
country. 

Lightweight aggregates, making 
possible lighter frames and floors to- 
gether with precast concrete curtain 
walls and ultimate strength design, 
have made it possible to design taller 
buildings of concrete more economi- 
cally. 

There is currently a marked change 
in architectural style favoring con- 
crete. The “old” square box type of 
building is currently losing favor. In- 
stead, concrete shell roofs in various 
curved or folded forms, such as hy- 
perbolic paraboloids, are appearing 
on shopping centers, schools, fac- 
tories, and churches. Attractive con- 
crete grille walls have introduced a 


new motif in smaller structures. Such 
architectural change is having an in- 
fluence on cement shipments, by in- 
creasing the amount of cement used 
in commercial and industrial con- 
struction. The best known names in 
architecture today are designing in 
concrete. 


Increased Use of Concrete 
Seen in Housing 


It is generally agreed that residen- 
tial construction will show a small 
increase in 1961, assuming easier 
money. The coming year should like- 
wise see an increased use of concrete 
per dollar spent for private housing. 
Concrete grille solar screens are be- 
coming popular. Concrete split and 
slump block are becoming recognized 
as deluxe building materials. Swim- 
ming pools, patios, and outdoor liv- 
ing facilities use considerable quanti- 
ties of cement. Concrete is invading 
markets formerly supplied by brick 
and lumber. 


Other Markets 


Several railroad companies, in co- 
operation with the Association of 
American Railroads, placed field sec- 
tions of prestressed concrete railroad 
ties under test in 1960. In view of the 


(Continued on page 97) 
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SPECIAL 


METALS 


and the 
RARE EARTHS 


Availability of special metals to meet the new requirements 
of the space age should be insured by increased research, de- 
velopment, and production. While the present market is 
limited, it is apparent that these metals will play an ever 


increasing role in the future 


By STEPHEN YIH 


President 
Wah Chang Corp. 


URING the past decade, techno- 

logical advancement has been 
tremendous. For instance, we have 
been able to utilize electrons to per- 
form much of the work of man. We 
have succeeded in taming the atom 
and converting its power to peaceful 
and productive uses. We have also em- 
barked upon exploration of outer 
space. 

Advancement in all phases of metal- 
lurgy has contributed to these devel- 
opments. In doing all of this, we are 
meeting obstacles which sometimes 
appear as formidable as the goals for 
which we are striving. Paramount 
among these are the development of 
materials capable of withstanding en- 
vironments and peforming functions 
never before encountered. Conse- 
quently, we have looked to non-con- 
ventional materials, including the 
special metals, for service in the fields 
of electronics, nuclear energy, and 
space exploration. 


Applications in Electronics 


The electronic and electrical indus- 
try has employed several special 
metals whose properties have been 
established for nearly a half century; 
namely, tungsten, molybdenum, and 
tantalum. Until recently, these metals 
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have been used almost exclusively in 
this field, primarily because of their 
high melting point, low vapor pres- 
sure, high atomic number, and good 
heat conductivity. 

Techniques have long been devel- 
oped for the production of fine wires 
and small sintered shapes so that they 
may be heated to 5000-6000°F for 
long periods of time. In general, 


tungsten is employed where high 
temperatures or:high atomic mass are 
required. Some of these applications 
are lamp filaments, targets for X-ray 
tubes, and electron emission sources. 

Molybdenum, due to its greater 
ease in fabrication, is employed where 
temperatures slightly lower than those 
requiring tungsten are required. Also 
good adhesion to, and similar coeff- 
cient of thermal expansion with glass 
make it useful where vacuum-tight 
electrical connections must be made. 

Tantalum has also been used in the 
electronic industry because of its high 
melting point. Tantalum’s good duc- 
tility and “gettering” capacity are 
also used to advantage in electron 
tubes. In addition, it has achieved 
wide acceptance for use in electrical 
capacitors where high operating tem- 
peratures and long service life are re- 
quired. 

While little research has been done 
on columbium to date, it is probable 
that it could replace these three 
metals, especially tantalum, in many 
electronic applications. 

The electronics industry has fos- 
tered the development of a host of 
previously undeveloped metals; some 
of them are bound to return to ob- 
livion as the technology advances, 
but others are destined to be widely 
used (see Table I). Most of these 
elements may be recognized as by- 
products—in many cases nuisances— 
in the refining of non-ferrous metals. 
Their rapid development and usage 
in end product items is unsurpassed 
in metallurgical history. 


Nuclear Reactor Materials 


Materials for use in nuclear reac- 
tors may be broken into four major 
categories based upon usage: Fission- 
able material (space does not allow 


Table I. Applications of some elements in the electronics industry* 
Element Source Principal Electronics Use 
Gallium By-product of bauxite and 
zine ore processing Semiconductors 
Germanium’ By-product of zine produc- 
tion Diodes, transistors, rectifiers 
Indium By-product of zine produc- Semiconductors, modification 
tion of properties of germanium, 
infrared detectors 
Selenium By-product of electrolytic Rectifiers, photoelectrolytic 
copper refining and lead _ cells, Xerography 
smelter flue-dusts 
Silicon Various Semiconductors 
(high purity) 
Tellurium By-product of copper, lead, 
and gold production Semiconductors 
Thallium By-product of zine produc- 
tion Photomultiplier tubes 
*From MINERAL FACTS and PROBLEMS, 1960 Edition, Bulletin 585, U. S. 
Department of the Interior, Bureau of Mines, Washington, a, C, 
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Stephen Yih was elected president of 
Wah Chang Corp. in January of this year. 
Until then he had been general manager 
and vice president 
of the company. Yih 
has had extensive ex- 
perience both in re- 
search and in pro- 
duction of some of 
the more “exotic” 
metals. Projects in 
which he has been 
active have included 
improved methods of 
producing high qual- 
ity titanium sponge, 
production of zirconium, a joint project with 
the Atomic Energy Commission to improve 
the quality of hafnium, development of better 
columbium alloys and high-temperature alloys 
of tantalum, and production of ductile tung- 
sten and molybdenum. 


the treatment of these elements in this 
article), cladding and structural ma- 
terials, neutron control materials, and 
moderator and reflector materials. 


Cladding and structural materials—I[n 
addition to good strength and corro- 
sion resistance, cladding and struc- 
tural materials must have a low neu- 
tron absorption cross section; that is, 
they must not severely reduce the 
number of neutrons available to sus- 
tain the reaction. A partial listing of 
the low cross section metals con- 
sidered for usage includes magne- 
sium, aluminum, yttrium, beryllium, 
zirconium, and columbium. 

For power reactors, the efficiency 
of a reactor is a function of the oper- 
ating temperature of the primary 
coolant loop. Therefore, magnesium 
and aluminum will not be considered 
here. The problems encountered in the 
fabrication of complex shapes pre- 
cludes beryllium’s use in the near 
future. The supply and technology of 
yttrium have not advanced to the 
point whereby it appears economi- 
cally attractive at this time. 

Zirconium is being used at the 
present time in many reactors, includ- 
ing those being used in most of our 
nuclear submarines and those going 
into our first nuclear aircraft carrier, 
and several stationary power 
plants. Zirconium’s good strength 
coupled with hot water and steam cor- 
rosion resistance make it the most 
suitable material for operating tem- 
peratures up to about 800°F. 

In proposed reactors utilizing 
higher temperatures and those re- 
quiring high output per unit weight, 
columbium is being seriously consid- 
ered. Such reactors will employ 
either gas or liquid metals for cool- 
ants and will be operated at tempera- 
tures as high as 2000°F. In addition 
to low neutron cross section, several 
columbium alloys, notably those with 
zirconium, titanium, or molybdenum, 
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have good strength properties at this 
temperature. The compatibility of 
these alloys with commonly-used 
liquid metals and with noble gases is 
excellent. However, protective coat- 
ings must be applied where exposure 
to reactive gases is to occur. 


Neutron control materials—The num- 
ber of neutrons present in a reactor 
must be carefully controlled in order 
to produce the power output desired. 
Neutron control materials, too, must 
have good strength and resistance to 
corrosion at service temperature. 
However, they must also be capable 
of absorbing excess neutrons. 

While there are numerous isotopes 
of elements which are sufficiently 
dense to the passage of neutrons, most 
are precluded because of undesirable 


Lowering a 12-in. diam electrode of 
@ zirconium-base alloy into a vacuum 
arc melting furnace where it will be 
cast into a 16-in. diam ingot weighing 
over 2500 Ib. The high-amperage d-c 
power needed for operation of this 
furnace is obtained from the bank of 
rectifiers in the background. 


absorption “daughters.” Those which 
are actively considered currently in- 
clude: 

Thermal-neutron 


Element absorp tion 
cross section 
barns/atom 

Boron 750 
Hafnium 115 
Europium 4,500 
Gadolinium 44,000 
Samarium 6,500 


Boron in steel has been used exten- 
sively in many existing reactors, but 
as temperature requirements are in- 
creased other materials will have to 
be substituted. 

Several research laboratories and 
governmental agencies have been in- 
vestigating the rare earth elements for 
many years, and out of this work has 
come several new applications for this 


group of metals. One of these is in 
the field of nuclear energy. The ele- 
ments, samarium, europium, and ga- 
dolinium, have extremely high neu- 
tron cross section and are, therefore 
being considered for use in control 
rods. A dispersion of the elements, or 
their oxides, in a steel is the method 
receiving most serious consideration. 
Of these, europium is most highly 
regarded since several high-cross-sec- 
tion “daughters” are formed, and the 
number of detrimental by-products is 
fewer. 

Hafnium, closely associated with 
zirconium in mineral occurrence and 
chemistry, has received wide accept- 
ance for use as control rod material 
in power reactors. While its neutron 
cross section is well below many 
other materials, its high temperature 
strength and corrosion resistance, 
coupled with an excellent capture- 
product sequence, make it the most 
attractive material for most contem- 
plated reactors. 

Moderator and reflector materials— 
In order to slow a neutron from the 
speed at which it is liberated from a 
fission reaction to the “thermal” 
speed required preparatory to initiat- 
ing a new fission reaction, the neutron 
must transmit some of its energy to 
some other material. Also, neutrons 
accelerated from the core of the re- 
actor must be reflected in order to 
sustain the reaction; otherwise pro- 
hibitive amounts of fissionable mate- 
rial would be required. Both of these 
functions can best be done through 
collision with light atoms. In low tem- 
perature reactors, materials such as 
carbon, water, and deuterium oxide 


Apparatus for separation of zirconium 

and hafnium by solvent (liquid-liquid) 

extraction. Glass. piping and glass and 

zirconium valves are used in place of 

conventional materials because of the 

corrosive action of the chloride solu- 
tions 
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Loading metal powder into a 16-in. 

diam gun which will isostatically com- 

pact the powder at pressures up to 
40,000 psi 


have been employed. But for light- 
weight, portable reactors, these ma- 
terials are too bulky and do not 
satisfy the temperature requirements. 
Beryllium has received tremendous 
attention in the past ten years be- 
cause of its high strength-to-weight 
ratio, excellent heat capacity, and 
good nuclear properties including low 
neutron cross section and good neu- 
tron moderation. The problems en- 
countered have been quite formidable 
from ore supply through final fabri- 
cation. These latter difficulties were 
especially troublesome due to the low 
ductility and highly anisotropic be- 
havior of the metal. Fabrication tech- 
niques have been developed and it 
appears that beryllium will be used 
in many future applications where 
complex shapes are not required. 


Transition Elements for Service in 
Space Age Equipment 

Requirements of the missile and 
space vehicle industries for tempera- 
ture and environment stagger the 
imagination. The following typifies 
currently existing requirements— 
more severe conditions are replacing 
these almost daily. 


Tem- 


Type Atmos- 
pera- Time phere 
ture 
Sheet (leading 
edge) 2960°F Several 
minutes Oxidizing 
Nose cone 5000°F Several 
minutes Oxidizing 


Rocket nozzle 5500°F Oneminute Oxidizing 


In view of the poor strength prop- 
erties of ferrous metals, super alloys, 
and titanium at these temperatures, 
it is apparent that new metals will 
have to be developed as rapidly as 
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possible to insure meeting these de- 
mands. 

The metals chosen fall within the 
group known as early transition ele- 
ments. Based on melting point, they 
are respectively titanium, vanadium, 
chromium, zirconium, columbium, 
molybdenum, tantalum, and tungsten. 
For high temperature, high strength 
applications, only the metals with 
melting points in excess of 2000°C 
are of interest. This limits the field to 
columbium, molybdenum, tantalum, 
and tungsten. 

Columbium in the pure form is 
ductile and easily fabricated, but the 
high temperature strength and oxida- 
tion resistance are poor. Alloys with 
tungsten, molybdenum, hafnium, tan- 
talum, or zirconium show excellent 
high temperature strength. However, 
all these alloys have poor oxidation 
resistance. There is very little hope of 
developing an alloy with both high 
temperature strength and oxidation 
resistance. The only hope is to de- 
velop a suitable protective coating for 
columbium alloys to protect the metal 
against oxidation at high tempera- 
ture. Recent work has uncovered sev- 
eral protective coatings, but even 
these cause severe embrittlement of 
the base metal. This is the main de- 
terent today to large-scale applications 
of columbium metal. If a good oxida- 
tion-resistant coating is achieved, then 
the applications for columbium alloys 
appear unlimited. 

Molybdenum has a higher melting 
point than columbium, but the duc- 
tile to brittle transition temperature 
is above room temperature and fabri- 
cation is difficult. Molybdenum metal 
and alloys have very poor oxidation 
resistance since a volatile oxide is 
formed. This is the main limitation to 
large scale application of the metal. 
Even if a good coating is found to 
protect molybdenum against oxida- 


Because of the reac- 
tivity of many of the 
refractory metals, 
handling of fine 
powders must be 
performed in a rig- 
orously clean, inert 
atmosphere. In the 
chamber shown, pow- 
ders may be crushed, 
ground, screened, 
heat treated, com- 
pacted, weighed, 
packaged, and sealed 
under an argon at- 
mosphere. Pickup of 
contaminants is held 
to less than 0.05 
percent 
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tion, a very slight pinhole in the coat- 
ing would cause catastrophic oxida- 
tion to the metal itself. “Self-healing” 
coatings have been developed and ap- 
pear to withstand oxidation fairly 
well, However, a method for applying 
them evenly to complex structures has 
not been perfected. 

Molybdenum has another bad fea- 
ture. The metal is brittle after recrys- 
tallization. Some alloys have a rather 
high recrystallization temperature but 
not high enough to give a comfortable 
margin of safety. It is a general 
opinion that molybdenum has very 
little hope to play an important part 
in these high temperature, high 
strength applications. During the past 
decade a great interest was concen- 
trated on molybdenum, not because 
it is better than columbium, but be- 
cause of the uncertainty of columbium 
ore reserves. Since the discovery of 
big columbium deposits in Brazil, 
Canada and the United States, the 
general interest is shifting from 
molybdenum to columbium. 


Tantalum and Tungsten in High 
Temperature Applications 


Tantalum has a very good high 
temperature strength in the pure 
form, but even better in alloy form. 
The big limitations for tantalum are 
the limited supply of ore and high 
density. It is a by-product of colum- 
bium ore processing, and most of the 
ores with high tantalum contents are 
located in strategically questionable 
areas such as Southeast Asia and 
Africa. 

Oxidation resistance of tantalum 
at high temperatures, like its sister 
metals, is not very good, and a pro- 
tective coating is needed for such ap- 
plications. Because of the limited sup- 
ply of this metal, very little research 


(Continued on page 97) 
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Bureau of Mines’ experimental hy- 

draulic hoisting system was devised 

and set up to study the basic princi- 

ples involved in hydraulic hoisting and 

to test various mechanisms for intro- 

ducing coal directly into a high-pres- 
sure system 


ROM the economic barometers 

available, 1960 was a poor year 
for the anthracite industry. Accord- 
ing to estimates of the U. S. Depart- 
ment of the Interior’s Bureau of 
Mines, production totaled approxi- 
mately 18,100,000 net tons, a 12- 
percent drop from 1959. Unremitting 
competitive pressures from oil and 
natural gas in space-heating markets 
of Canada and the United States and 
a further softening in demand over- 
seas were the major factors in the 
decline. Several companies sought to 
reduce productive capacity and costs 
by shutting down high-cost opera- 
tions and concentrating activities at 
the most efficient sites, while others 
formed mergers or withdrew from 
mining to specialize in coal prepara- 
tion and sales. 

Although the retail trade was given 
a boost by unusually severe weather 
in December, the tonnage moved 
through yards probably did not ex- 
ceed 7,000,000 tons for the year, off 
about ten percent. However, this fig- 
ure does not include the several mil- 
lion tons trucked directly to con- 
sumers or sold at the mines for local 
consumption. Retail stocks were again 
reduced, the year-end figure totaling 
about three-quarter million tons— 
down about 25 percent from the clos- 
ing figure for 1959. 

According to monthly data of the 
Federal Power Commission, electric 
power utilities burned about the same 
amount of anthracite as in 1959— 
2,600,000 tons—while estimates based 
on Bureau of Mines data placed the 
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quantity used in making foundry 
coke also at the 1959 level, 370,000 
tons. Despite low operating rates at 
blast furnaces during much of the 
year, the tonnage of sinter and pel- 
lets used substantially exceeded that 
of 1959, thus indicating that more 
anthracite was used in 1960 for ag- 
glomerating processes than the 780,- 
000 tons consumed in 1959. Loadings 
of anthracite showed a marked gain 
over 1959 at Lake Ontario docks; 
however, a sharp drop at Lake Erie 
docks more than counterbalanced the 
gain, with the result that the total for 
the navigation season fell approxi- 
mately 25 percent below last year’s. 


Exports Down 


Shipments to Canada dropped ap- 
proximately one-quarter million tons 
in 1960, totaling about one and one- 
quarter million for the year, while 
overseas markets probably took no 
more than one-quarter million, a loss 
of 100,000 tons. Although no defini- 
tive size data are yet available, indi- 
cations are that the bulk of the decline 
in exports to Canada consisted of 


hand-fired sizes (Pea and larger), | 


with some fall-off in the automati- 
cally fired sizes (Buckwheat Nos. 1 
and 2). However, the movement of 
small industrial sizes (Barley and 
smaller) to Canada increased over 
1959, particularly to the Province of 
Quebec. Most of the decline overseas 
occurred in exports to France and 
Cuba, the former affecting the small 
sizes (Buckwheat No. 4 and smaller) 


\ tional Bituminous 


ANTHRACITE 


One of the more serious problems is satisfy- 
ing fully an expanding market for the low-priced 
fine sizes while the search continues for new 
uses and markets for the larger coals 


By JOSEPH A. CORGAN, Chief 
Division of Anthracite 
U.S. Bureau of Mines 


and the latter the Pea and Buckwheat 
No. 1 used by the Nicaro Nickel plant, 
which was expropriated by the Cuban 
government. 

An encouraging, perhaps signifi- 
cant, development in light of the an- 
thracite industry’s urgent need of new 
uses and markets for its product oc- 
curred on November 15 when the 
British vessel Overseas Courier sailed 
from Philadelphia for Rotterdam, 
Holland, with the largest single cargo 
of anthracite ever handled to an over- 
seas destination. The 29,063 net tons 
of fine sizes reportedly were for use 
by the West German iron and steel 
industry in processing iron ore. 

Another encouraging development 
was the announcement by the Anthra- 


Author of numerous papers on coal research 
and economics, Joseph A. Corgan has spe- 
cialized for more 
than two decades in 
research and the 
economics of coal, 
coke and other fuels. 
Early experience in- 
cluded six years in 
the anthracite utili- 
zation activities of 
Hudson Coal Co. and 
three years with Na- 


Coal Commission. 
His association with the Bureau of Mines be- 
gan in 1940, when he was appointed mineral 
economist in the Coal Economics Branch. 
During the next several years he was pro- 
moted to positions of increasing responsibil- 
ity, becoming chief of the Division of Anthra- 
cite in 1955. This division is responsible for 
planning and developing long and short range 
scientific and technological research pro- 
grams. 
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cite Information Bureau that an an- 
thracite equipment leasing program 
had been developed in cooperation 
with National Equipment Rental, Ltd. 
The Information Bureau subsequent- 
ly reported that numerous inquiries 
had been received from greenhouses, 
public and parochial school officials, 
and others interested in leasing mod- 
ern automatic anthracite equipment 
and boiler plants for commercial 
space-heating purposes. 


Mine-Water Control Program 


The Department of the Interior has 
been cooperating since 1955 with the 
Commonwealth of Pennsylvania on a 
joint $17,000,000 anthracite mine- 
water control program. By the end of 
1960, the Secretary had approved 28 
projects, of which seven had been 
discontinued because of changed wa- 
ter conditions or for economic rea- 
sons. Seven were completed in 1960 
for a total of 19 completions since 
inception of the program. The com- 
pleted projects, now being maintained 
and operated by firms benefiting 
from them, plus the two under con- 
struction, cost slightly more than 
$7,000,000, a cost shared equally by 


the Federal and State governments. 


Research and Technology 


At the Anthracite Research Center 
of the Bureau of Mines, Schuylkill 
Haven, Pa., the year’s activities were 
directed generally into two broad 
fields: First, research designed to im- 
prove, modify, or evolve new mining 
and preparation methods needed to 
decrease the cost of producing a bet- 
ter product; and second, to develop 
new uses and broaden present outlets. 

A great amount of interest has 
been aroused in coal-mining circles 
here and abroad in the possibility of 
achieving higher productivity rates, a 
greater percentage of recovery, and 
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Hydraulic nozzle is 
positioned to test- 
cut 2¥2-ton block of 
concrete-encased an- 
thracite. The Bureau 
of Mines is develop- 
ing a prototype hy- 
draulic mining sys- 
tem for evaluation 
under actual mining 
conditions 


lower costs by mining coal hydrauli- 
cally. Tests conducted by the Bureau 
of Mines on several large specimens 
of anthracite demonstrated the feasi- 
bility of breaking hard coal with a 
water jet. A site was selected in a 
mine of a cooperating anthracite- 
producing company where a proto- 
type hydraulic mining system is be- 
ing developed for evaluation under 
actual mining conditions. 

Another possibility of lowering 
mining costs considered by the Bu- 
reau is the use of the water present 
in some anthracite mines to hoist coal 
to the surface. An experimental sys- 
tem was devised and set up to study 
the basic principles involved in hy- 
draulic hoisting and to test various 
mechanisms for introducing coal di- 
rectly into a high-pressure system. 
This work is now in progress. 

One of the more serious problems 
facing the anthracite industry is that 
of satisfying fully an expanding mar- 
ket for the low-priced fine sizes while 
the search continues for new uses and 
markets for the larger coals. As it 
eventually might be necessary to 
crush the larger sizes to meet de- 
mands for anthrafines, an increasing 


Completed anthra- 
cite mine-water con- 
trol project near 
Plymouth, Pa. The 
U. S. Department of 
the Interior has been 
cooperating since 
1955 with the Com- 
monwealth of Penn- 
sylvania on a joint 
$17,000,000 anthra- 
cite mine-water con- 
trol program 


proportion of which must meet rigid 
quality specifications, the Bureau has 
been investigating preparation prac- 
tices and crushing equipment. Stud- 
ies of launder screens and various 
types of crushers have been com- 
pleted. Current work includes investi- 
gations of the performance of cy- 
clones and dense-media systems for 
preparing a full range of anthracite 
sizes. 

In the field of utilization, gasifica- 
tion and certain metallurgical proc- 
esses seem to offer the most promise 
of consuming large quantities of an- 
thracite. Therefore, a large part of 
the Bureau’s utilization research ef- 
fort is directed to them. Completed 
studies indicate that a metallurgical 
anthracite briquet can be produced 
as resistant to impact and abrasion as 
foundry or furnace coke. A large 
quantity of these briquets are being 
produced for tests in the Bureau’s ex- 
perimental blast furnace. The excep- 
tionally rapid growth in the demand 
for gas in the eastern United States 
prompted the Bureau to investigate 
the possibility of producing a satis- 
factory gas from anthracite. Results 
obtained by the Bureau in a Lurgi 
gasifier demonstrated that anthracite 
can be gasified satisfactorily. Al- 
though the economics do not now 
appear favorable, the production of 
a high-Btu product from anthracite 
may prove feasible in the future. An- 
other possible method of producing a 
high-Btu gas involves hydrogasifica- 
tion of anthracite. The Bureau is cur- 
rently investigating several problems 
connected with producing gas by this 
method. 

Also continued during the year 
were studies of the fundamental 


chemical and physical characteristics 
of anthracite, anthracite’s surface and 
electric properties, and the possibility 
of producing halogenated and other 
hydrocarbons directly from anthra- 
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cite through irradiation. In connec- 
tion with the latter, the Bureau soon 
will install at the Anthracite Re- 
search Center a gammacell contain- 
ing approximately 23,000 curies of 
Cobalt-60. 

Several of the excellent papers pre- 
sented before the Anthracite Confer- 
ence at the Pennsylvania State Uni- 
versity November 15-16 explored 
present and possible future uses of 
anthracite as an industrial carbon, 
rather than as fuel. The paper by R. 
A. Limons and H. M. Kraner of Beth- 
lehem Steel Co. was particularly en- 
couraging inasmuch as the authors, 
in addition to describing the use of 
anthracite in agglomerating iron ores, 


estimated that the output of agglom- 
erated material would approximate 
60,000,000 tons by 1963, a rate which 
the authors believe would require 
large additional quantities of anthra- 
fines. 

The papers by E. A. Hollingshead 
and J. P. McGeer, both of whom are 
connected with Aluminum Labora- 
tories Ltd., Arvida Quebec, on de- 
ashing of anthracite by treatment 
with chlorine gas, and on the effect 
of anthracite source and heat treat- 
ment on the resistivity of calcined 
anthracite, demonstrated the alumi- 
num industry’s growing interest in 
anthracite as a source of industrial 


carbon. R. W. Shoenberger and J. D. 


Clendenin, U. S. Steel Corp., reported 
on the blending of anthrafines in coke 
production, a market which has taken 
between 300,000 and 400,000 tons 
annually in recent years. 

A paper covering research con- 
ducted at the Anthracite Research 
Center described tests of four anthra- 
cite stokers under identical 74-hp 
boilers. The tests, conducted in ac- 
cord with the ASME Code Test, 
clearly demonstrated the high effi- 
ciencies obtainable with anthracite. 
Bureau of Mines’ Report of Investi- 
gations 5607, “Performance of Small 
Industrial-Type Anthracite-Burning 
Stokers: ASME Code Tests,” provides 


a detailed coverage of the stoker tests. 


SPECIAL METALS AND 
RARE EARTHS 


(Continued from page 94) 


work has been done’on alloy devel- 
opment and coating studies. Tantalum 
will not play an important part as a 
structural material for the space age, 
although it is receiving attention in 
some highly specialized applications. 

Tungsten has the highest melting 
point of all metals. A tremendous 
amount of interest has been recently 
concentrated on tungsten, because of 
the extremely high temperature re- 
quirements for certain components of 
missiles and space ships. Tungsten 
has the same disadvantages as molyb- 
denum, and in general they are more 
severe. The ductile-brittle transition 
temperature of even the purest tung- 
sten is several hundred degrees above 
room temperature; it is very difficult 
to fabricate, requiring highly special- 
ized equipment. Recrystallization oc- 
curs well below the desired use tem- 


perature, and oxidation resistance is 
far from satisfactory. However, tung- 
sten research is in its infancy and 
these disadvantages will undoubtedly 
be minimized. 

At present tungsten is being used 
in space vehicles for parts which re- 
quire very high temperature and over 
a very short life. Tungsten and some 
of its alloys have been used in large 
quantities for rocket nozzles on a pro- 
duction scale. Furnaces in excess of 
1700°C (3090°F) will become com- 
monplace as will many unique fabri- 
cation techniques. 

Usage temperatures and strengths 
which might be expected of these re- 
fractory metals are listed below. 


Expected tensile strength, psi 


Temperature, °F 
2000 2500 3500 4500 
Columbium 65,000 20,000 
Molybdenum 75,000 48,000 
Tantalum 90,000 55,000 40,000 
Tungsten 25,000 10,000 


Metal 


Increasingly Important Role 
in Future 


It is apparent that these metals will 
be playing an ever increasing role in 
our future. At the present time, how- 
ever, development is slow because of 
a limited tangible market which 
makes private industry hesitant to 
engage in large scale research. Gov- 
ernment assistance is needed to en- 
courage research, development, and 
production of these special metals in 
order to insure their availability for 
the electronics, nuclear, and space in- 
dustries. Consideration of availability 
of these metals during times of crises 


should be made. 
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CEMENT INDUSTRY 


(Continued from page 91) 


rising cost and growing scarcity of 
suitable wooden ties, the possibilities 
of concrete capturing a substantial 
portion of the crosstie replacement 
market in the next decade are prom- 
ising. 

Large urban redevelopment proj- 
ects currently being undertaken in all 
of our major cities are potentially 
large users of cement, promising sub- 
stantial cement sales in certain areas. 
The increasing concentration of a 
large part of the U. S. population in 
urban and metropolitan areas also 


‘implies a growing, even desperate, 


future need for water conservation 
and supply, and control of pollution 
through sewer expansion and new 
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treatment plants. This portends in- 
creased long-range consumption of 
cement in the conservation market. 


Planned Expansion of Productive 
Capacity 


It is difficult to arrive at exact esti- 
mates of new capacity or plant ex- 
pansions because plans are constantly 
changing. However, announcements 
in trade journals indicate that in ex- 
cess of 15,000,000 bbl of capacity 
was planned or under way in 1960. 
Principal plant expansion is in the 
western and southeastern United 
States. 


Accident Prevention in 
Cement Plants 


While injury frequency and sever- 


ity rates were on an upward trend 
throughout industry as a whole in 
1960, the accident frequency rate of 
the cement industry stabilized. The 
accident severity rate, in the mean- 
time, continued to show improvement, 
dropping about one-third. The de- 
cline in the severity rate for the past 
two years was even more impressive 
—about 40 percent. 

The number of accident-free plants 
in 1960 near year end was expected 
to be the largest in history, amount- 
ing to more than 90 out of the ap- 
proximately 180 plants participating 
in the Portland Cement Association 
accident prevention program. In 1959 
cement was the safést heavy industry 
and it is expected to retain that stand- 
ing when 1960 figures are released by 
the National Safety Council. 
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Strategic Metals 


By S. H.WILLISTON 


Executive Vice President 
Cordero Mining Co. 


HE strategic metal industry in the 

United States reached, or will 
reach in the next few months, the pro- 
duction levels of 1939. We are again 
the “have not” nation in strategic 
metals that we were before World 
War II. 

At one time or another during the 
last twenty years, we have produced 
up to 100 percent of our annual 
mercury requirements, up to 50 per- 
cent of our antimony requirements, 
roughly 15 percent of our chrome and 
manganese requirements, 200 percent 
of our tungsten requirements, and 50 
percent of our cobalt requirements. 
It cannot be said, in the light of these 
facts, that we do not have the deposits 
to mine. 

As it happens, deposits of these 
metals are relatively abundant in 
some of the lower labor cost countries 
in the world. Thus, chrome, cobalt, 
antimony, beryl, columbium, man- 
ganese, and tungsten come from coun- 
tries in Africa, and from Turkey, Bra- 
zil, Bolivia, Red China and India. 
where the total wages per day are far 
less than the cost of the American 
miner per hour, and the types of de- 
posits are such that the efficiency of 
labor in thse countries is fully equal 
to that of the American miner. Thus, 
in the United States labor costs in 
strategics may range from 500 percent 
to 5000 percent of foreign labor costs. 
Further, when, as, and if the knowl- 
edge of technical experts and Ameri- 
can equipment are needed, our own 


To the detriment of domestic 
producers, strategic metals con- 
tinued to come largely from 
sources outside the country 


Government assists the foreigner in 
acquiring that knowledge and equip- 
ment, 

While many of the manufacturers 
of finished goods in the United States 
enjoy tariff rates ranging as high in 
some instances as 50 percent ad va- 
lorem, or even higher, tariffs on the 
strategic metals are either non-exist- 
ent, as in the cases of chrome, cobalt 
and columbium, or extremely low 
(less than 10 percent) such as is the 
case with respect to antimony, man- 
ganese, and mercury. Of all of the 
strategics, only tungsten has a tariff 
in excess of 10 percent, and it is in- 
teresting to note that only tungsten 
is showing a slightly improved pro- 
duction figure at the present time. 


Government Actions in Strategics 
Set Precedents 


This state of affairs clearly explains 
the almost complete elimination of the 
strategic mining industry. There is, 
however, a contributing cause which 
is most difficult to understand, and 
that is the apparent policy of our 
Government in Washington to permit 
the complete elimination of this in- 
dustry so long as the cold war con- 
tinues. 

The reader may recall that at the 
end of World War II a strategic min- 
eral policy was proposed that we 
leave our minerals in the ground and 
procure them from unfriendly foreign 
nations. That proposal was never offi- 


The only primary 
producer of cobalt in 
the U. S. closed down 
last year, and has 
since sold its cobalt 
refinery near Gar- 
field, Utah. Among 
the strategics, only 
tungsten is showina 
a slightly improved 
production figure at 
the present time 


The Strategic -Metals Review was prepared 
by S. H. Williston, executive vice president 
and director of Cordero Mining Company. 
A director of the 
American Mining 
Congress and chair- 
man of its Strategic 
Minerals Committee 
since 1946, Willis- 
ton is also director 
of the Sperry-Sun 
Well Surveying Co., 
American Quicksilver 
Institute, Oregon 
Mining Association, 
and Nevada Mining 
Association. He has been chairman of the 
Mining Committee of the San Francisco 
Chamber of Commerce for the last three 
years; in 1955, 1957 and 1959, was chairman 
of the Western Governors Mining Advisory 
Council, and is currently chairman of the 
California Governor’s Mining Advisory Coun- 
cil. 


cially adopted and the man who made 
it came to an ignominious and tragic 
end, yet, at the present time, that 
policy has been apparently firmly es- 
tablished as the underlying strategic 
mineral policy of the United States. 

Where, except in the strategics, are 
metals repeatedly taken from the mili- 
tary stockpile without Congressional 
approval and without published Presi- 
dential permission? 

Where, except in the strategics, do 
Government agencies use barter for 
the procurement of their current re- 
quirements? 

Where, except in strategics, are 
Government agencies’ requirements 
acquired 90 percent from abroad at 
prices no lower than domestic, and 
without giving domestic producers an 
opportunity to bid? 

Where, except in the strategics, are 
barter contracts entered into after an- 
nouncement that our stockpiles are 
full to overflowing? 

It might be wise for producers of 
other metals to examine the precedents 
set by Government action in the stra- 
tegics. They could prove disastrous to 
other industries beside our own. 

The present situation as to the in- 
dividual strategics is as follows: 


Antimony 


Domestic production of antimony 
is limited to by-product metal from 
Idaho which accounts for about 5 per- 
cent of domestic requirements. Anti- 
mony in the ore is worth about 13 
cents a pound, as the metal, about 26 
cents a pound, and the ad valorem 
tariff is less than 5 percent. Our pres- 
ent supply comes from Mexico, Red 
China, South Africa and Bolivia. 


Cobalt 


The only primary cobalt producer 
in the United States has closed down. 
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The refining equipment and mining 

lant machinery have been sold. 
World cobalt prices have declined ma- 
terially and even Canadian producers 
announced that they will be unable to 
continue operations. Although there 
is some by-product production in the 
U. S., the principal source of cobalt 
for domestic consumption is now the 
Congo and Castro’s Cuba. Cobalt is 
on the free list. 


Chromite 

Domestic production of chromite is 
limited to the Mouat, Mont., opera- 
tions of American Chrome Co. on a 
Government contract which expires 
this year. Metallurgical investigations, 
looking toward the production of 
ferrochrome, are reported as satisfac- 
tory, but the recent decline in im- 
ported chrome ore prices must make 
continued operation considerably less 
than certain. 

Metallurgical grade chrome pro- 
duction on the West Coast and in 
Alaska ceased in 1958. These chrome 
mines are no longer on a stand-by 
basis but are closed and caved. Little 
of the reserves developed are now 
available. 

Chrome in the ore is worth ap- 
proximately three cents a pound, as 
ferrochrome it is worth 30 cents a 
pound, and as electrolytic chrome 
metal it is worth a little over $1 a 
pound. United States’ requirements 
of chrome come from Turkey and the 
east coast of Africa. Chrome is on the 
free list. 


Columbium 


The only producer of appreciable 
amounts of columbium, Porter Broth- 
ers in Idaho, discontinued mining 
operations early in 1960. Columbium 
in the ore is worth less than $2 a 
pound but, as the metal, is worth $50 
a pound. United States’ requirements 
of columbium come from Brazil and 
Africa. Columbium is on the free list. 


Manganese 


Domestic production of manganese 
has declined drastically since the ter- 
mination of the Government purchase 
program. A small amount of battery 
manganese and special-purpose man- 
ganese is being produced in Montana. 
The Three Kids operation in Nevada 
is still operating but will not continue 
beyond the middle of the year. Cur- 
rent United States’ requirements come 
from Brazil, India and Africa. Man- 
ganese in the ore is worth approxi- 
mately three cents a pound and, as 
electrolytically reduced metal, slightly 
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over 30 cents a pound. Tariff protec- 
tion is considerably less than 10 per- 
cent. 


Mercury 


As a result of lower prices, mer- 
cury production in the United States 
dropped 20 percent in 1959. During 
1960 exploration and development 
was almost entirely halted and most 
mines had to increase their grade to 
cover operating costs. This means 
that the U. S. reserves were being 
high-graded to a regrettable extent 
during the year and domestic reserves 
declined much more than the actual 
production. 

It seems probable that much of the 
lower grade ore left behind may prove 
unrecoverable in the future. Domestic 
production is able to supply roughly 
half of the country’s normal commer- 
cial requirements, the balance comes 
from Mexico, Italy, and Spain. Tariff 
protection is less than 10 percent, and 
some mercurial chemicals are now 
being imported into the U. S. at prices 
not much, if any, greater than the 
value of the contained mercury. 


Tungsten 


Two primary producers of tung- 
sten, as well as one by-product pro- 
ducer, are in operation, and two ad- 
ditional mines have announced re- 
opening. Since the Bureau of Mines 
has discontinued production statistics 
on tungsten, and since the producing 
picture is subject to change without 
much notice, accurate estimates are 
difficult to make. It is, however, rather 
certain that United States production 
is in excess of one-fourth of our con- 
sumption requirements but not as 
much as one-half of our requirements. 
While the world price of tungsten has 
improved materially in the last year 
or so from its extreme low point, do- 
mestic costs have continued to rise so 
that present prices cannot bring forth 
much more tungsten production than 
that now in operation or considering 
operation. The balance of United 
States’ tungsten requirements comes 
from Australia, Korea, Brazil, Red 
China, Bolivia, and Africa. Tungsten 
is the only strategic metal which has 
an import duty in excess of 10 per- 
cent ad valorem. 


STATE OF THE IRON ORE 
INDUSTRY 


(Continued from page 73) 


know that Canada has been running 
an adverse trade deficit with the 
United States, which of recent years 
has approximated one billion dollars 
per annum, for us a substantial sum. 
Any movement to restrict Canadian 
exports to the United States makes it 
that much more difficult for us to 
earn the U. S. dollars needed to re- 
duce this stubborn annual trade defi- 
cit. There have been times in our 
history when the situation has grown 
so acute that we have had to ration 
imports of American manufactured 
goods into Canada in order to keep 
our affairs in reasonable balance. We 
sincerely hope that such a predica- 
ment does not rise again in the future 
. . . you are far and away our best 
customer, and we cannot view with 
anything but concern any attempt to 
curtail the flow of trade between us.” 
Restricting any import will eventually 
restrict our opportunities to sell the 
products of many of our industries. 
We need to expand, not retard our 
exports. 


Future of Country at Stake 


Looking back over at least a hun- 
dred years of history, we can observe 
with satisfaction that the iron ore in- 


dustry has always met the demands 
placed on it as America has advanced 
to its position as the greatest power 
and the acknowledged leader of the 
Free World. There have been periods 
of critical demand that have been met 
by a people from whose vocabulary 
the word “impossible” may as well 
be deleted. Iron miners the country 
over are in this class, because they 
have been there with the goods when- 
ever called upon. 

As we usher in the 60s, facing our 
future international responsibilities 
and the constant challenge of the ex- 
panding communist bloc, our iron 
mining industry stands ready to con- 
tinue its important contributions to 
progress and to continue to make the 
investments required, whether here 
or abroad, to keep America great. 

But if America is to continue great 
in the basic strength of its steel in- 
dustry, and is to maintain its com- 
petitive world position, the coopera- 
tion not only of investors, operators, 
and employes is required; but per- 
haps most of all, there is a need for 
statesmen-politicians who will see to 
it that our laws are not punitive or 
confiscatory. At all levels of govern- 
ment—local, state and national— 
those who legislate and those who 
administer the laws must create and 
nurture a climate attractive to capital 
investment, if we are to improve our 
standard of living, preserve democ- 
racy, and “Watch America Grow.” 
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Rattlesnake open pit in the Big Indian Wash district, San Juan County, Utah 


URANIUM 


By L. K. OLSON 


Member 
United States Atomic Energy 
Commission 


* This article is adapted from Commis- 
sioner Olson’s speech delivered before the 
American Mining Congress in Las Vegas, 
Nev., on October 13, 1960. 


Loren Keith Olson was appointed a mem- 
ber of the Atomic Energy Commission in 1960 
after serving two years as its general coun- 
sel, where he became ita 
thoroughly familiar 
with all phases of 
AEC activities. Be- 
fore joining the Com- 
mission, he served 
successively as ex- 
aminer for the Wis- 
consin Industrial 
Commission and later 
for the National La- 
bor Relations Board, 
as a Naval Supply 
Corps Officer, as a member of the staff of 
the general counsel of the Navy Department, 
and as a partner in the law firm of Shook 
and Olson in Washington, D. C. 
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big long-term future of the 
uranium industry looks 
bright, and eventually the civilian 
demand for nuclear fuel will be 
of such magnitude that the ability 
of the industry to meet it will 
again be severely taxed. 

This large civilian demand will not 
develop, however, until it has been 
clearly demonstrated to the utility 
industry that nuclear power plants 
can be built, and operated over their 
useful life, at a cost that is competi- 
tive with conventionally-fueled plants 
of equal electrical output. This, in 
turn, will require a continuation of 
intensive development effort on im- 
proved reactor concepts. 

Evidence of the Atomic Energy 
Commission’s confidence that com- 
petitive nuclear power will be 
achieved is seen in the fact that the 
Government and U. S. industry ex- 
pect to spend more than $2 billion 
during the next ten years on reactor 
research and development, and reac- 
tor plant construction. On a world- 
wide basis, the sums to be spent may 


double this figure. Some of the best 
scientific talent in the United States 
is being devoted to solving this prob- 
lem—the writer is confident that it 
is only a matter of time. 


Objectives of the AEC Nuclear 
Power Program 


The first objective of our nuclear 
power program is to develop and 
demonstrate a reactor which is com- 
petitive in high-cost fuel areas. These 
are areas where fossil fuel costs are 
35 cents or more per million Btu’s. 
A target of 1968 has been established 
for the achievement of this objective. 
Possibly it will not take that long. 
Our second objective is to reduce 
costs of both construction and opera- 
tion so that nuclear power plants will 
be competitive on a broad basis. 

Certainly it can be appreciated that 
the time scales are difficult to predict. 
Since the long-range future of the 
uranium mining industry is primarily 
dependent upon the substantial use of 
uranium as nuclear fuel, more will be 
said about the efforts the AEC is mak- 
ing to achieve competitive nuclear 
power. 

With respect to forecasting the 
Commission’s uraninum purchases 
after 1966, any guess would almost 
certainly be invalidated by the passage 
of time. The fact of the matter is, we 
cannot now see clearly enough beyond 
1966 to state what its requirements 
will be. This depends on rate of 
growth of the nuclear power industry 
and other factors such as whether 
future reactors will be fueled with 
natural or enriched uranium or, if en- 
riched, whether the sales will be gov- 
ernmental or private. 

At present, most of the uranium 
purchased by the AEC is used for de- 
fense purposes. We must keep in mind 
that military requirements will come 
to an end in the event of nuclear dis- 
armament. 

Looking at the period through 
1966, receipts from firm contracts 
and estimated purchases under pub- 
licly-announced programs will about 
equal projected requirements and 
may exceed them. To avoid a serious 
imbalance between supplies and re- 
quirements, it is the policy of the 
Commission to hold its uranium pur- 
chases under the present program to 
the minimum consistent with its out- 
standing obligations. Because of the 
uncertainties indicated, it seems ob- 
vious that the Commission should 
maintain a higher degree of flexibil- 
ity in etablishing new uranium pro- 
curement programs than it has in the 
past. 
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Provisions for Uranium Procurement 


Turning to the present domestic 
procurement program, it will be re- 
called that in May 1956 the Commis- 
sion announced a program providing 
that in the period March 31, 1962 to 
December 31, 1966, it would purchase 
up to 500 tons of U,O, in uranium 
concentrates from any mining prop- 
erty or mining operation at a price of 
$8 a pound for acceptable concen- 
trates. 

Because of the subsequent rapid 
expansion of the mining and milling 
industry and the development of large 
new reserves, the Commission was 
forced to place limitations on its pro- 
spective purchases under the 1956 
announcement to avoid a_ serious 
oversupply of uranium. It did so by 
an announcement on November 24, 
1958, which prospectively withdrew 
the previously announced program, 
confining its application to ore re- 
serves developed as of that date. We 
believe that the decision to close the 
open-end feature of the May 1956 an- 
nouncement to avoid overproduction 
was in the interest of both the Gov- 
ernment and the industry. 

The Division of Raw Materials is 
still wrestling with the formidable 
administrative load which the Novem- 
ber 24, 1958 announcement imposed 
upon it. For example, the Grand 
Junction Operations Office received 
statements claiming ore reserves as of 
November 24, 1958, on approximately 
2650 properties involving thousands 
of mining claims. Although much of 
the work of checking these claims has 
been done, it will still be some time 
before the job is complete. 

Nonetheless, the AEC has made 
substantial progress in its contracting 
program. Nearly two-thirds of the 
mill contracts now extend through 
December 1966, or well into the 
1962-1966 period. Consideration will 
be given to extending the remaining 
contracts consistent with the availabil- 
ity of eligible ores to supply the mills. 

At the present time the Commission 
has contracts for the purchase of 
uranium concentrates from 27 do- 
mestic mills, of which 25 are in opera- 
tion, one is under construction, and 
one is in the planning stage. Domestic 
production in the current fiscal year 
will be at the all-time high of about 
18,000 tons U;Osg, costing in excess of 
$300,000,000. F.Y. (fiscal year) -1962 
receipts are estimated at about the 
same level. 


Past and Future U,O, Purchases 


From the inception of operations 
in 1942 through June 30, 1960, ap- 
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Closing a_ yellow- 
cake filter press at 
the Bluewater mill 
near Grants, N. M. 


proximately 160,000 tons of U;O, 
were purchased of which 61,800 tons 
were domestic production. Estimated 
purchases, domestic plus foreign, in 
the 61-year period from July 1, 
1960, to December 31, 1966, will be 
nearly equal to the amount purchased 
in the preceding 18 years. In these 
61% years, the AEC estimates that it 
will buy from domestic producers 
over 100,000 tons of UO, at a cost 
of about $154 billion, thus assuring 
the domestic industry of a substantial 
continuing market. 

For both strategic and economic 
reasons, the maximum utilization of 
domestic uranium resources has been 
a continuing AEC objective. No Gov- 
ernment agency in carrying out a 
mineral procurement program has 
exerted greater effort to make this 
country self-sufficient in a vital, stra- 
tegic material. Our domestic industry 
should be in an excellent position to 
compete in the world market in the 
post-1966 period. 

At the first of January 1960, total 
ore reserves were estimated at 86,- 
000,000 tons, containing 240,000 tons 
U;0;. Only a portion of the ore re- 
serves of certain large deposits will 
be mined to supply the uranium con- 
centrate deliverable to the AEC under 
existing contracts which extend 
through 1966. 

It is estimated that the equivalent 
of between 45,000,000 and 50,000,000 
tons of average grade ore (ore assay- 
ing about 0.25 percent U;0,) may 
be available from present reserves for 
the post-1966 period. Additional re- 
serves developed in the course of min- 
ing may add another several million 
tons. Although these reserves will not 
be large in relation to the long-range 
requirements of a major atomic power 
program, they will provide a firm 
base upon which to build for the 


future and they could be augmented 
by renewed exploration as the power 
program develops. 


Commitments with Foreign Producers 


Although foreign deliveries will in 
the future form a much smaller por- 
tion of AEC’s total receipts, a number 
of contracts for foreign production 
are still outstanding. During the pe- 
riod when uranium was in short sup- 
ply and was urgently needed for 
military programs of the utmost im- 
portance, it was imperative that we 
have firm commitments for our criti- 
cal requirements. Foreign procure- 
ment programs were undertaken on 
this basis and the outstanding con- 
tracts with foreign suppliers will be 
honored as are contracts with domes- 
tic producers. The foreign contracts 
served their purpose well by making 
a major contribution to the security 
and strength of this country and its 
allies, but no new commitments have 
been made for a number of years and 
none are in prospect. 

Deliveries of uranium under con- 
tracts from Canada and from overseas 
will grow progressively smaller over 
the next several years. At the begin- 
ning of F. Y. 1961, approximately 
50,700 tons of U,O, remained to be 
delivered to the Commission from all 
foreign sources, of which approxi- 
mately 29,300 tons will come from 
Canada and about 21,400 tons from 
overseas. 

The rapid development of U. S. re- 
serves and the much larger-than-an- 
ticipated uranium receipts under the 
AEC’s domestic purchase programs 
made it apparent that the AEC was 
not in a position to exercise the op- 
tions it held on Canadian production 
and the AEC so advised the Canadian 
Government. 

Since the Canadian industry was 
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largely dependent upon the U. S. 
market for its survival, the two Gov- 
ernments agreed upon a stretch-out 
program advantageous to both. The 
United Kingdom also agreed to a 
stretch-out of deliveries remaining 
under its contracts for Canadian 
uranium. A major consideration was 
that this arrangement had the advan- 
tage of deferring some of the Ca- 
nadian deliveries into the post-1962 
period when the uranium could be 
more effectively used. From the stand- 
point of the Canadian industry it of- 
fered an opportunity to extend pro- 
duction over a longer period. 

The stretch-out is being accom- 
plished by closing of some mines, 
with delivery of the contract quanti- 
ties by the remaining mines and mills. 
No changes in the total contract 
quantity or the U. S. dollar outlay 
are involved in the stretch-out. 

The magnitude of the readjustment 
the Canadian industry is undergoing 
is illustrated by the fact that whereas 
total Canadian production in F. Y. 
1960 was about 15,000 tons U;Os, 
the annual output will drop to about 
8700 tons by F.Y. 1962 and to about 
4000 tons by 1964. These figures are 
approximations since precise delivery 
schedules are not yet available. 


Combined Development Agency 
Procurement 


Uranium from overseas is pur- 
chased through the combined 
Development Agency—a United 
States-United Kingdom procurement 
organization. The earliest CDA con- 
tract was for production from the 
famed Shinkolobwe mine in Katanga 
Province in what was formerly the 
Belgian Congo. It was important in 
the sense that the Congo was our 
principal source of supply during the 
critical war years and those immedi- 
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Scraping ore into a 
mine car in a Colo- 
tado uranium mine 


ately following. Procurement under 
this contract has been completed. The 
final delivery was made in September. 

I would like to comment on a state- 
ment attributed to Mr. Lumumba in 
a news dispatch. He is reported to 
have said that some of the problems 
arising between mineral-rich Katanga 
Province and the Central Govern- 
ment are due to U. S. interest in pre- 
venting the Soviet Union from ob- 
taining Katanga uranium. 

The fact of the matter is that the 
Shinkolobwe mine has been exhausted 
and was closed in April, some months 
before the Congo attained independ- 
ence. We understand that the mill was 
still operating at the time of the dis- 
turbances, but only to clean up sur- 
face stocks. These clean-up operations, 
however, would have been completed 
in a few months. Despite extensive 
exploration no other economically ex- 
ploitable deposits have been found. 

The Union of South Africa is cur- 
rently the largest supplier to the CDA. 
Total receipts will begin to decline 
at the end of calendar 1963 when 
some producers will complete their 


Acid plant at the 
Kermac uranium mill 
manufactures all 
acid used by the 
mill and supplies 
several other buyers. 
It is run on recoy- 
ery sulfur handled 
in molten condition 
and is the largest 
plant in the U. S. 
using this type feed 


contracts. In’ succeeding years, re- 
ceipts will continue to drop off as 
other producers complete their con- 
tracts. All deliveries will be com- 
pleted by December 31, 1966. 

Two contracts are outstanding for 
production from two small milling 
operations in Australia. One of these 
will terminate at the end of the year 
and the other about the end of 1962. 
Portuguese deliveries will be com- 
pleted during 1962. 


Future of Uranium Industry 
Depends on Nuclear Power 


Much of the future of the uranium 
industry lies in the success of our 
efforts to develop civilian nuclear 
power which will be economically 
competitive with power produced 
from fossil fuels. 

As previously mentioned, the ob- 
jectives of our reactor development 
program are, first, to make it possi- 
ble by 1968 for utilities, in high-cost 
fuel areas of the United States, to 
elect, on the basis of economics, to 
build a nuclear power plant instead 
of a conventional plant; and second, 
to make it possible later for all utili- 
ties to make this choice regardless of 
the size or location of the plant. 

To achieve these objectives, we are 
carrying out extensive, broadly-based 
technical programs to develop reac- 
tors for civilian power production. As 
mentioned earlier, expenditures of 
Government and industry are ex- 
pected to be over $2 billion during 
the next decade. Although the objec- 
tives have been restated in the form 
of a ten-year program announced in 
1959, we are actually continuing, on 
an expanded basis, work which began 
as early as 1951. This has been a 
sizable effort. 

Direct Government expenditures on 
reactor development for cilivian uses 
have increased from a level of around 
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$12,200,000 in 1951 to approximately 
$250,000,000 in 1960. Substantial 
additional sums have been spent by 
private industry. All this has been di- 
rected toward securing the basic data 
needed to build improved plants. The 
expenditures cited do not take into 
account the vast body of information 
which has been gained as a by-prod- 
uct of the design, construction, and 
operation of military reactors of 
various types. 


Scope of Nuclear Power Development 
Program 


Our development program includes 
the design, construction, and opera- 
tion of experimental and prototype 
reactors. It is only through this 
method of development that the prob- 
lems associated with a particular de- 
sign concept can be recognized. In 
addition, it is only by the operation 
of reactors that we can have confi- 
dence in the technical and economic 
calculations necessary for sound eval- 
uation of nuclear power systems. 

As part of our development pro- 
gram, the United States now has 13 
operable power reactors and experi- 
ments designed and constructed spe- 
cifically for developing information 
which can be applied directly to nu- 
clear plant production of electricity. 
Twenty other plants are under con- 
struction, and more are planned. 

These reactors embrace wide 
range of technology. They include 
water, organic, gas, and liquid metal 
coolants; homogeneous and _ hetero- 
geneous configurations of moderator, 
coolant and fuel; thermal and fast 
neutron energy spectra; and both 
uranium and thorium based fuel 
cycles. They range in size from small 
reactor experiments, costing around 
$4,000,000, built to test the technical 
feasibility of a concept, to prototype 
nuclear power plants costing $50,000- 
000 or more and operating on a util- 
ity system. 

As examples of our plans, AEC- 
supported research and development 
for the next four or five years in the 
field of water reactors will be aimed 
primarily at obtaining solutions to 
the problems of nuclear superheat, 
obtaining increased fuel life, devel- 
oping simplified and less expensive 
fuel fabrication techniques, providing 
more effective fuel management tech- 
niques, examining simplified and less 
costly containment methods, and ob- 
taining cheaper materials and meth- 
ods of nuclear plant construction. 

A few years ago it was thought by 
some that eight-mill power from nu- 
clear fuel would suffice to make it 
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Scraper-loader on grizzly in the La 
Sal mine in Utah 


competitive in high-cost fuel areas in 
the United States and many areas of 
the world. A number of factors have 
combined to reduce the cost of con- 
ventional power, so now most agree 
that we must be looking at seven mills 
or possibly even lower costs if we are 
to be competitive in large power-con- 
suming areas. 


Nuclear Power’s Growth—Matter 
of Reduced Costs 


The success we achieve in reducing 
costs will determine to a large extent 
the rate of growth of nuclear power. 
For example, if we are able to pro- 
duce power in large plants at seven 
mills per kilowatt hour, we estimate 
that ten percent of all new capacity 
installed would be nuclear, based on 
a 50-50 sharing between nuclear and 
conventional fuels in those areas 
where nuclear power becomes com- 
petitive. A six-mill cost would greatly 
increase the number of locations at 
which nuclear power would be com- 
petitive, and would correspondingly 
increase the requirements for nuclear 
fuel. 

We have not yet achieved the de- 
sired costs. In a 300,000-kw nuclear 
plant constructed with present-day 
technology and private financing, nu- 
clear power could be produced at a 
cost of about nine to ten mills per 
kilowatt hour. Through a develop- 
mental program aimed at improve- 
ments which appear to be feasible, we 
believe units could be constructed 
starting in the 1963-1965 period 
which would produce power costing 
from seven to eight mills per kilowatt 
hour. A large number of possibilities 
remain for cost improvement and we 
are reasonably confident of meeting 
our short-term objective. 


The cost of uranium, while not a 
major item in the cost of nuclear 
power, is still significant for it ac- 
counts for 10 to 15 percent of the 
total. Furthermore, reactor designs 
based on high-cost uranium will tend 
to minimize the amount required. 
Conversely, if uranium costs less, re- 
actor designs will take this factor into 
account, indicating that the size of 
the uranium market and, to some ex- 
tent, the date on which the civilian 
power market becomes important, can 
be influenced by the price of uranium. 
This leads to the conclusion that the 
uranium industry, which has a splen- 
did record of accomplishment behind 
it, should strive to continue to im- 
prove mining and extraction tech- 
nology in order to pare costs and 
lower prices. 


Significant Increase in Nuclear Power 
Plants Anticipated 


Perhaps we are overly optimistic, 
but we believe that this development 
program will result in a significant 
increase in the amount of nuclear 
power generating capacity over the 
next ten years, and we believe that 
it will pave the way for sharply in- 
creased civilian utilization of ura-. 
nium. For example, at present the net 
nuclear power capacity of the United 
States is only 225,000 electrical kilo- 
watts. However, plans are well along 
for additional reactors which, to- 
gether with projects already under 
way, will increase this total capacity 
to about 1,400,000 kilowatts by mid- 
1965. By 1970, we believe the net 
civilian nuclear power capacity in the 
U. S. will be about 5,000,000 electri- 
cal kilowatts. 

When it comes to making predic- 
tions on the rate of growth of nuclear 
power and the projected requirements 
for uranium, we are hesitant to do 
this. There are many elements of un- 
certainty. Any prediction can be 
challenged. However, it is important 
that the industry reach its own con- 
clusions and make its decisions on 
the basis of the best information 
available. The facts available to us on 
the status of nuclear power and its 
potential are also available to the 
industry. The industry must evaluate 
these and draw its own conclusions 
on future uranium requirements. 

If a committee sponsored by a 
broad segment of the domestic ura- 
nium industry were formed to collect 
and interpret all the data available 
today for the benefit of the industry 
as a whole, such a group would re- 
ceive the fullest cooperation from 
the Commission. 
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Sales of 


Coal Mine Equipment 


Sales of face equipment decreased three percent over those 
of 1959, but preparation equipment sales jumped 35 per- 
cent, In terms of capacity, dense medium ranked first in 
cleaning equipment sales, with two-thirds of all preparation 
equipment sold in 1960 being for addition to, or replace- 


ment of, existing facilities 


By W. H. YOUNG and R. L. ANDERSON 

Chief, Section of Bituminous Coal and Lignite 

and Supervisory Commodity-Industry Analyst 
U.S. Bureau of Mines 


HIPMENTS of mechanical load- 
ing equipment for underground 
use in coal mines in the United States, 
in terms of capacity, decreased three 
percent in 1960 from 1959. The ca- 
pacity of mechanical cleaning equip- 
ment sold for use at bituminous coal 
mines was 35 percent greater in 1960 
than in 1959. 

This survey was made possible by 
the cooperation of manufacturers of 
mechanical cleaning equipment for 
bituminous coal mines and of me- 
chanical loading and supplementary 
haulage equipment and coal-recovery 
augers for use in all coal mines in the 
United States. Information from 
trade journals also was used. 

Sales of mechanical loading units, 
coal-recovery augers, and supplemen- 
tary haulage equipment in 1960, as in 
previous years, represent shipments 
during the year. Of the total capacity 


of mechanical cleaning equipment 
sold in 1960, 60 percent was placed 
in operation during that year; the 
remainder (40 percent) will be in- 
stalled later. 


Mechanical Loading and Mining 


Production of bituminous coal and 
lignite increased from 412,000,000 
tons in 1959 to an estimated 413,- 
000,000 tons in 1960. The percentage 
of total production that was produced 
by underground, strip, and auger 
mines was virtually the same in 1960 
as the previous year. 

Table I shows data on bituminous 
coal and lignite production, by meth- 
ods of mining and loading and by 
mechanical cleaning for 1956 and 
1958-60. Underground production 
decreased from 73 percent of the total 
in 1956 to 69 percent in 1960. Pro- 


duction at mines using continuous 


When it comes to coal mining statistics, 
W. H. Young and R. L. Anderson probably 
know as much as anybody in the industry. 
Their reports on equipment sales have been 
closely studied by our readers for many years, 
and we are proud once again to present their 
annual review. 


Aa 


W. H. Young R. L. Anderson 


Dr. Young joined the U. S. Bureau of Mines 
in 1930 as an economist in the Coal Eco- 
nomics Division. Since 1944 he has served 
as chief of the Bituminous Coal Section. 

After several years experience with a firm 
of consulting mining engineers, Anderson 
joined the Government in 1934. Since that 
time he has been employed by various agen- 
cies having to do with coal and at the pres- 
ent time is a commodity-industry analyst with 
the Bureau. 


mining machines increased from 23 
percent of the total in 1956 to 31 per- 
cent in 1960. The percentage of total 
production of bituminous coal and 
lignite in the United States, 1937-60, 
by type of mining and loading is 
shown in figure 1. During 1960 ap- 
proximately 91 percent of the total 
output was mechanically loaded at 
underground mines, loaded by power 
shovels at strip mines, or mined by 
augers along highwalls. 

Productivity by methods of mining 
and loading, at underground bitumi- 
nous coal and lignite mines, is listed 
in table II for 1956, 1958-59. Simi- 
lar data for other years are not avail- 
able. Data on production by method 
of mining and loading were assembled 
from production and mine operation 
reports submitted by producers to 
the Bureau’s Branch of Bituminous 
Coal Economics, Division of Bitumi- 


Table I. Bituminous coal and lignite production, by methods of mining and loading and by mechanical 


UNDERGROUND MINES? 


Continuous mining only 
Mixed, both continuous and conventional mining.. 105,385 


Conventional mining only: 


With mechanical loading ................ 
With hand loading only ................. 


Total underground .................. 


STRIP MINES 
AUGER MINES 


1 Preliminary. 


2 Similar data for other years not available. 
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cleaning, in the United States, 1956 and 1958-60 


Thousand net tons 


Percentage of total 


1956 1958 1959 19601 1956 1958 1959 i960: 

huss 8,667 12,151 16,287 21,000 it 3.0 4.0 5.1 
109,577 108,973 108,000 21.0 26.7 26.4 26.1 

peat 201,647 124,105 119,879 121,000 40.3 30.2 29.1 29.3 
wis 50 075 41,051 $8,295 35,000 10.0 10.0 9.3 8.5 
een 365,774 286,884 283,434 285,000 73.0 69.9 68.8 69.0 
127.055 116,242 120,953 120,000 25.4 28.3 29.4 29.1 

8,045 7,320 7,641 8,000 1.6 1.8 18 1.9 

Saixcis 500,874 410,446 412,028 413,000 100.0 100.0 100.0 100.0 
ER 292,365 259,035 269,787 280,000 58.4 63.1 65.5 67.8 
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Table II. Productivity at underground bituminous coal and lignite mines, by methods of mining and loading, 
1 


Average tons 
per man per d day 


Method of mining 
and loading 


956, 1958 and 1959! 


Number of mines 


1959 1956 1958 1959 "1956 


Production 
(thousand net tons) 


Percentage of 
underground production 


1956 1958 1958 1959 1956 1958 1959 

Continuous mining only ....... 14.08 13.06 13.97 24 45 59 8,667 12,151 16,287 2.4 4.2 5.8 
Mixed, both continuous and 

conventional mining ......... 9.46 10.75 11.33 132 167 165 105,385 109,577 108,973 28.8 38.2 38.4 

Conventional mining only: 

With mechanical loading .. 9.26 10.06 11.26 1,086 954 879 201,647 124,105 119,879 55.1 43.3 42.3 

With hand loading only ... 5.65 5.77 5.73 5,300 5,153 4,712 50,075 41,051 38,295 13.7 14.3 13.5 

Total, underground .... 8.62 9.38 10.08 6,542 6,319 5,815 365,774 286,884 283,434 100.0 100.0 100.0 


1 Similar data for other years not available. 


nous Coal. They were related to cor- 
responding data on employment re- 
ported to the Bureau’s Accident An- 
alysis Branch. Production figures for 
underground mines with mechanical 
loading include the total production 
at mines using mechanical loading 
devices. There is a small amount of 
handloaded tonnage at mines with me- 
chanical loading, however, it is less 
than one percent of their total pro- 
duction. 

Auger Mining. Augers are used for 
coal recovery along highwalls in strip 
mines and on bench operations where 
coal cannot be economically mined 
by strippng. Separate data on the 
number of augers in use and the ton- 
nage produced by auger mining were 
first collected for 1952. 

Reports from three manufacturers 
of coal-recovery augers show that 25 
augers were shipped in 1960 com- 
pared with 47 in 1959, a decrease of 
47 percent. All augers shipped in 
1960 were for surface use. Table III 
shows coal-recovery auger shipments 
in 1956-60, and table V, the number 
in use in 1959 and shipments in 1960, 
by states. 

Types of units sold. Table III lists 
the units of mechanical loading and 
mining equipment shipped for use at 
coal mines in the United States, 
1956-60. Shipments of mobile load- 
ing machines and bridge conveyors 
increased, while all other types of 
equipment decreased in 1960 from 
1959. There were no scraper loaders 
shipped in 1960. 

Exports of underground mechani- 
cal loading equipment in 1960, in 
terms of capacity, amounted to 28 
percent of the shipments to mines in 
the United States compared with 17 
percent in 1959. 

Types of mechanical loading equip- 
ment sold compared with units in use. 
Table IV shows the trend in demand 
for various types of mechanical load- 
ing equipment. Continuous mining 
machines were first used in 1948; 
however, they were not shown sepa- 
rately until 1952. The number in use 
has increased every year from 1952 
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Table III. Units of mechanical loading and mining equipment sold for use in coal mines, 
as reported by manufacturers, 1956-60 


Type of equipment 


Bituminous coal and lignite mines: 
Mobile loading machines ............. 
Continuous mining machines ........ 
Coal-recovery augers 
Gathering and haulage conveyors: ... 
Room or transfer conveyors® ........ 
Bridge conveyors 


Anthracite mines (Pennsylvania) : 
Mobile loading machines ............. 
Continuous mining machines ......... 
Coal-recovery @Ugers 
Gathering and haulage conveyors? ... 
Room or transfer conveyors® ........ 
Bridge conveyors 


Number of manufacturers reporting ... 


Change 

1956 1957 1958 1959 1960 from 1959 

(percent) 
239 209 97 95 110 + 15.8 
154 168 107 140 128 - 86 
89 53 42 47 25 - 46.8 
560 488 181 233 219 - 6.0 
137 172 97 118 92 — 22.0 
232 159 92 65 47 - 27.7 
128 96 66 61 68 +115 
1 2 ome 
1 om om 
2 2 — 
a 2 oo 4 2 - 50.0 
19 45 21 23 3 - 87.0 
22 21 18 17 18 — 


1 Reported as scrapers or scraper haulers and hoists. 


2Includes all haulage conveyors with a capacity over 500 ft, 


conveyors. 


except main slope 


3 Includes all haulage conveyors with capacity of 100 to 500 ft, except main slope 


conveyors. 


PERCENT 


‘Yr 


Vl 


Ties 


Underground, mechonically-loaded 


° 
1937 1939 1941 1943 1945 1947 


1949 1951 1953 1955 1957 1959 1961 


Fig. 1. Percentage of total production of bituminous coal and lignite in the United States, 
1937-60, by type of mining and loading 


to 1959. Shipments of continuous 
mining machines in 1960 were 17 
percent of the number in use in 1959. 
Mobile loading machine shipments 
in 1960 were four percent of the 
number in use in 1959. 

Table V shows the number of me- 
chanical loading units and coal-re- 
covery augers shipped to various 


states in 1960 compared with the 
number in use in 1959, as reported 
by mine operators. Sales of room 
conveyors as listed in table V are not 
exactly comparable with the number 
of room conveyors in use. To avoid 
duplication in tonnage mechanically 
loaded, each mine operator was in- 
structed to report “hand-loaded” and 
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“self-loading” conveyor tonnage only; 
therefore, conveyors loaded by mo- 
bile loading machines and continuous 
mining machines are not included 
with “Room conveyors in use in 
1959.” Shipments of coal-recovery 
augers to bituminous coal mines in 
1960 were eight percent of the total 
number in use in 1959. 


Haulage Equipment 
Bridge conveyors. Sales of bridge 
conveyors increased eight percent, 
from 63 in 1959 to 68 in 1960. Ship- 
ments by states are listed in table VI. 
Shuttle cars. Sales of shuttle cars 


Table V. Mechanical loading and mining equipment in use 


State 


Tennessee 


West Virginia 
Wyoming 


Total bituminous coal and lignite 
Anthracite mines (Pennsylvania) 


Grand total 


Table IV. Sales of mechanical loading equipment in 1960 compared with machines in use 
in preceding years 


Bituminous coal and lignite mines: 
Mobile loading machines 
Continuous mining machines 
Scrapers 
Conveyors equipped with Duckbills 

or other self-loading heads 
Hand-loading room conveyors, 
number of units 


Anthracite mines (Pennsylvania) : 
Mobile loading machines 
Hand-loaded room conveyors, 

number of units‘ 


Number of 


machines 
Number of machines in use, as sold as re- 
reported by mine operators ported by 
manufac- 
turers in 
1955 1956 1957 1958 1959 1960 
3,819 3,854 3,755 3,434 3,121 110 
385 510 614 679 716 128 
23 35 14 7) 71 
144 
487 437 361 242 > 47 
| 
1,925 1,819 1,528 1,230 1,014 |} 
79 80 66 51 46 — 
279 303 295 290 186 _- 
1,940 1,592 1,437 1,234 869 3 


1 Includes pit-car loaders and conveyors equipped with Duckbills or other self-loading 


heads. 


in 1959, by states, compared with sales reported in 1960 


Mobile loading and Coal-recovery 
machines machines conveyors! augers 

In use Sales In use Sales In use Sales In use Sales 
in in in in in in in n 

1959 1960 1959 1960 1959 1960 1959 1960 
109 20 20 4 12 4d 3 — 
2 1 1 16 
55 1 13 2 79 _ 
131 1 39 z 11 2 
4 — me ome 
416 22 47 7 49 1 85 8 
2 3 1 — 
98 3 35 2 33 1 60 5 
577 15 306 25 351 5 38 7 
28 —_ 1 3 26 1 13 1 
132 1 22 4 3 
177 3 iq 1 9 _ 35 1 
1,277 43 260 68 348 29 95 3 
3,121 110 776 128 1,158 47 331 25 
46 1,055 3 (3) 
3,167 110 776 1238 2,213 50 (3) 4.4 


1 Includes hand-loaded conveyors and conveyors equipped with Duckbills or other self-loading heads. 


2 Also includes pit-car loaders. 
3 Data not available. 


decreased from 233 in 1959 to 219 


in 1960. Details of shipments to var-. 


ious states in 1959 and 1960 are 
given in table VI. Exports of shuttle 
cars in 1960 amounted to approxi- 
mately 18 percent of the 1960 sales 
in the United States. 

Gathering and haulage conveyors. 
For the purpose of this study, “Gath- 
ering and haulage conveyors” include 
sectional, extensible, power-driven 
conveyor units that can handle over 
500 ft of conveyor. Main slope con- 
veyors are excluded. Table III lists 
sales for 1956-60, and table VI 
shows shipments by states in 1959 
and 1960. 


Mechanical Cleaning 


‘Reports from 23 manufacturers of 
bituminous coal cleaning equipment 
show that the total capacity of 1960 
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Table VI. Units of conveying equipment sold for use in coal mines, 1959-60, by states 


Bridge Shuttle 
State Conveyors salad conveyors! 
1959 1960 1959 1960 1959 1960 

Bituminous coal and lignite mines: 
6 3 24 41 10 14 
5 1 1 1 
— 1 3 10 1 10 
10 18 43 45 16 13 
Re rere 40 41 109 716 59 25 
Total bituminous coal and lignite 61 68 233 219 118 92 
Anthracite mines (Pennsylvania) ... 2 2 
63 68 233 219 122 94 


1 Includes all gathering and haulage 
slope conveyors. 


conveyors with capacity over 500 ft, except main 
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Table VII. Bituminous coal mechanically cleaned in 1959, compared with sales of mechani- 


cal cleaning equipment in 1960, by states 


1959 


capacity of 
State Number of Net tons Output equipment 
of mechanically ld 
plants in cleaned 80 1900 
operation coal (percent) 
Arkansas 
Colorado 43 1,010,687 30.7 
Illinois 58 43,410,377 95.5 1,250,000 
Missouri ; 8 1,922,854 70.0 
Montana - 1 9,833 6.5 — 
New Mexico . 1 67,153 45.2 
‘Tennessee 1 32, 0.5 
6 2,998,015 66.0 (@) 
Virginia 29 4,030,556 47.1 760,000 
5 230,571 95.2 
184 86,523,323 72.3 9,500,000 
2 52,271 2.6 
555 269,786,687 65.5 15,989,000 


1 Based on average days mines were active in 1959 and 7.0 hours per day. 


2 Included in “Undistributed.” 
3 Included in Colorado. 
4 Includes Arkansas. 


sales was 12,150 net tons of clean 
coal per hour compared with 9,025 
tons of capacity sold in 1959, an in- 
crease of 35 percent. Sales in 1960, 
by type of equipment, in terms of 
capacity, shows that dense medium 
ranked first, followed by jigs, wet 
tables, pneumatic and flotation. The 
capacity of all types of equipment 
sold in 1960 for cleaning bituminous 
coal by wet methods was equivalent 
to six percent of the bituminous coal 
cleaned by wet methods in 1959, and 
the capacity of pneumatic equipment 
sold in 1960 was also six percent of 
the bituminous coal cleaned by pneu- 
matic methods in 1959. Approxi- 
mately 65 percent of the total capac- 
ity of cleaning equipment sold in 


° 1960 was for additions or replace- 


ments to present installations and the 
remaining 35 percent was for new 
plants. 

Table VII gives data on bitumi- 
nous coal cleaned in 1959, and the 
annual capacity of equipment sold in 


1960, by states. 


Gold, Silver and the 
Monetary Problem 


(Continued from page 88) 


transactions. Why is that? Because a 
government, being sovereign, can 
compel its citizens to accept pieces of 
paper at a stated date, but it cannot 
compel those beyond its frontier to 
do so. Therefore, for them, these 
pieces of paper must represent gold. 
Here is the driving urge of govern- 
ments to acquire gold—to maintain 
the international convertibility of 
their currencies. 

Two urgent considerations press 
upon sovereignties to maintain gold 
reserves against their currencies. The 
first is the tenuous and evanescent 
character of individual enthusiasm 
which, in mass, creates the market 
atmosphere of boom or depression. 
Too much economic writing deals 
with the business cycle in terms of 
physical output and demand. Too lit- 
tle attention is given the psychological 
factors in business—probably because 
the moods of the human spirit are not 
subject to charting. 

Here, however, is the great domes- 
tic unpredictable which monetary 
managers continually face. When will 
public confidence run out; when will 
people, en masse, in a fear that the 
cycle has run its course, that prices 
have reached their peak, begin to 
liquidate their security accounts, their 
inventories, their bank balances, and 
demand cash? When this mood cap- 
tures the economy, what will the 
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monetary authorities offer to restore 
confidence? 

Even more unpredictable are the 
changes of mood and fortune in the 
international scene. 

In a condition of static interna- 
tional trade, goods would exchange 
evenly for goods, and little gold might 
be required to settle balances. But in- 
ternational trade is never static. In 
addition to the strains and imbalances 
caused by technological change, and 
changing patterns of demand, we are 
in an era of vast political changes, 
upheavals, and uncertainties, and it is 
these unpredictables which the theore- 
ticians are inclined to overlook, but 
which give added urgency to the 
problem of gold supply. 


Dollars as International Reserves 


Turning again to the statistics com- 
piled by the International Monetary 
Fund, we observe that in this same in- 
terval in which money supply rose by 
60 percent, the monetary gold stock 
of its member countries increased 
from $35.4 billion to $40.2 billion, or 
less than 14 percent. 

However, an appearance of sub- 
stance has ben achieved by two de- 
vices—one, an increase of dollar 
assets by transfer abroad of the gold 
behind them, mainly to Europe. Thus, 
in the nine-year interval, foreign cen- 
tral banks and monetary authorities 
doubled their holdings of dollars from 
$4.4 billion at the end of 1950 to $9.2 
billion at the end of 1959. Additional 


billions of dollar credits have been 
acquired by private interests abroad. 
In addition, title to about $5 billion 
of U. S. gold was transferred to others 
during these years. This has been pos- 
sible largely as a result of our policy 
of foreign military and economic aid, 
and the astuteness of our foreign 
friends in drawing down foreign aid 
in gold and dollars instead of goods. 

This outward movement of U. S. 
gold and dollar assets, mainly to 
Europe, has been to European econo- 
mies like a benzadrine pill to an ex- 
hausted student, but it has debilitated 
the U. S. monetary system more than 
most people realize. The U. S. gold 
stock has dropped from $24.5 billion 
at the end of 1949 to less than $18 
billion currently, and is still falling. 

Foreign claims on U. S. gold are 
steadily rising. The adverse balance 
of payments, which began in 1949, is 
still running against us and may be 
as much as $4 billion for 1960. The 
Federal Reserve system has managed 
to draw in the reins somewhat; yet 
the ratio of gold to currency and de- 
posits is today below the crucial levels 
of the Great Crash—that is, around 
seven percent, compared with 9.6 per- 
cent in 1933, the first year we were off 
the gold standard. 

Here, of course, is incipient trag- 
edy. For if the dollar should collapse, 
we would witness a debacle that could 
well mean the end of Western civiliza- 
tion and the triumph of Communist 
Totalitarianism. 
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POTASH 


By DAVID J. STARK 


Vice President—Production 
Agricultural Chemicals Division 
International Minerals & 
Chemical Corp. 


HE year 1960 stacks up as a 


memorable one for the North - 


American potash industry. Sales 
and production estimates indi- 
cate record highs, and exports 
apparently exceeded imports for 
the first time since World War II. 
Prices were better. Labor con- 
tracts were signed (though at a 
high cost) with no major strikes. 

Canadian potash production was 
brought closer to reality by the two 
major pioneer companies, Potash 
Company of America and Interna- 
tional Minerals & Chemical Corp. 
(Canada) Ltd., Canadian subsidiary 
of the American IMC. 

A newcomer to the industry an- 
nounced plans for a major plant 
which, coupled with other scheduled 
expansion, would create new chal- 
lenges in the market by 1962-63. 

The year was also marked by a 
price increase which partially re- 
stored the price relationship de- 
stroyed in 1958 — but increases in 
labor costs due to union demands 
again reduced this margin. 

The Carlsbad Basin completed a 
swing in labor representation, a 
swing started in 1956, from the basin- 


As vice president—production, Agricultural 
Chemicals Division, International Minerals 
& Chemical Corp., 
David S. Stark has 
responsibility for the 
company’s potash 
mining operations in 
New Mexico and Sas- 
katchewan; phos- 
phate mining in 
Florida and Tennes- 
see; and chemicals 
operations in Florida, 
Tennessee, and at 
Niagara Falls, N. Y. 
Stark has been closely allied with the chemi- 
cal industry since 1943. He worked for Shell 
Oil Co. in various positions of responsibility 
and was later plant manager for National 
Petro-Chemicals Corp. at Tuscola, Ill. He 
was vice president-production manager for 
Escambia Chemical Corp. at Pensacola, Fla., 
before joining IMC in 1959 in his present 
capacity. 
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New landmark on the plains near Esterhazy, Saskatchewan is the potash refinery of 

International Minerals & Chemical Corp. (Canada) Ltd. The highly automated plant, 

nearing completion, is expected to go into production in fiscal 1961-62. Adjacent to 

it, IMC is sinking a 3100-ft shaft to the world’s largest high-grade deposit of agri- 
cultural potash 


wide domination by United Mine 
Workers, through a period of a frag- 
mented group of unions, to solid 
Basin representation by a group 
spearheaded by the Stoneworkers. 


Tough Competition Ahead 


The past year set the stage for 
tough competitive pressures in 1963. 
The new projects presently under 
way—if successful—will create a sup- 
ply surplus which, although not ex- 
pected to provide major imbalance, 
will definitely put added pressure on 
sales efforts and call for sound mar- 
keting approaches. It will probably 
be compounded by major additional 
increases in Canadian production not 
yet announced. 

The delay in Canadian production 
would indicate, for 1961, a produc- 
tion comparable to sales. This situa- 
tion could end in a real hurry with 
the advent of one major addition to 
production, either in Canada or, pos- 
sibly, Utah. 

Deliveries by U. S. producers in- 
creased from 2,476,000 tons of K,O 
in 1959 to an estimated 2,600,000 
tons in 1960, offsetting the 1958 dip 
in sales to return to the steady trend 
line of the last decade. 

Production matched deliveries, 
reaching an estimated 2,600,000 tons 
of K,0, compared with 2,383,000 in 
1959. 

Inventories at June 30 are believed 
to have been less than 50,000 tons. 
Abnormally high June shipments were 
caused by the announcement of price 
increases that became effective July 
1. The increase of 3 to 34% cents per 
unit K,0 brought prices back to the 
1957-58 level. 


Inventories at year-end were esti- 
mated at 250,000 tons, the lowest 
level since 1954. In the last five years, 
inventories ranged from 277,000 to 
560,000 tons. 

Exports during the fiscal year 
ended June 30 were 381,716 tons of 
KO, an increase of more than 61 
percent. Japan was the principal mar- 
ket of domestic producers, account- 
ing for 70 percent of the total ex- 
ports. 

Imports by the United States, Can- 
ada, Cuba, Puerto Rico and Hawaii 
were 306,369 tons K,O for the period. 
This was an increase of 21 percent, 
the American Potash Institute re- 
ported. 

To meet the moderately but stead- 
ily increasing demand for potash, 
three North American companies are 
opening up new potash fields. Inter- 
national Minerals & Chemical Corp. 
and Potash Co. of America, are push- 
ing toward production from their 
potash projects in Saskatchewan. 
Texas Gulf Sulphur Co. has an- 
nounced it will enter the potash field 
since acquiring extensive reserves in 


Utah. 


Water Problems Delay New 
Canadian Production 

In Canada, IMC announced it was 
successfully completing the operation 
of walling off the water-bearing Blair- 
more sands stratum, which, to date, 
had stymied production of the highly 
publicized Saskatchewan deposit. 

The mine is expected to go into 
production in fiscal 1961-62, open- 
ing up what is considered the world’s 
largest high-grade deposit of potash. 
A surface refinery is now virtually 
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A four-ton segment of tubbing is lowered into position in the shaft of IMC’s Canadian 


potash mine, which is expected to go into production in fiscal 1961-62. The cast-iron 
lining seals off the troublesome, 200-ft layer of water-bearing sand that had blocked 
development of the mine 


complete and an expansion which 
will more than double processing ca- 
pacity is already planned. Construc- 
tion is to be scheduled next summer. 

IMC, in walling off the Blairmore, 
used a cast-iron lining through and 
adjacent to the 220-ft strata of briny 
quicksand, which was frozen at about 
-— 50° F. The 3500-ton lining, called 
“tubbing,” is designed to assure max- 
imum safety and uninterrupted pro- 
duction after the mine is completed. 

The tubbing was installed in five-ft 
rings, 11 segments to a ring, simul- 
taneous with the sinking. Associated 
Mining Construction Ltd., an amal- 
gamation of four German mining 
firms, which has sunk more than 300 
shafts using the freezing-tubbing 
technique, handled the Blairmore 
sinking for IMC. 

From the Blairmore, at 1450 ft, 
shaft-sinking is through limestone 
strata to the potash deposits located 
at 3150 ft. This will be done with the 
assistance of a mobile Galloway 
stage, which will allow simultaneous 
activity at three levels in the main 
phases of shaft sinking. 

Workers will be able to dig, pre- 
pare concrete forms and pour the 
finished concrete, all at the same time. 
The entire unit, including mechanical 
diggers, moves up and down the 
shaft. 

PCA is in the process of grouting 
its Canadian shaft, where water-leak- 
age problems halted production in 
the summer of 1959. PCA reports 
that the grouting, being done by 
Cementation Company (Canada) 
Ltd., is proceeding according to plan. 

Continental Potash, Ltd., has sunk 
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its shaft near Unity, Saskatchewan, 
to 1700 ft, just above the Blairmore 
stratum. The company has not an- 
nounced further sinking plans. 


Cane Creek Deposits Under 
Development 


Texas Gulf announced plans for 
the immediate commercial develop- 
ment of the potash reserves it ac- 
quired last fall at Cane Creek, Utah. 
The properties, located southwest of 
Moab, were obtained through exer- 
cise of an option granted by Delhi- 
Taylor Oil Corp. in April. 

TGS has begun construction of 
mining and processing facilities esti- 
mated to cost $25,000,000. The new 
plant is designed to produce well 
over 1,000,000 tons of muriate of 
potash annually. 

If construction schedules are main- 
tained, the company expects to have 
potash on the market by the end of 
1962 from what Texas Gulf calls the 
richest known U. S. deposit. 

The Cane Creek deposit is said to 
be characterized by an absence of 
clay, which is expected to ease de- 
sliming of ore in the treatment proc- 
ess. Evidence of underground charac- 
teristics include data supplied from 
25 wells drilled at Cane Creek, of 
which 18 were cored. 

The initial shaft will be about 
2700 ft and have a diameter of about 
20 ft. The plant has been designed to 
permit future expansion of capacity 
as demand grows. 

Farm Chemical Resources Devel- 
opment Corp. of Carlsbad, N. M., re- 
ported that basic research has been 
completed, and the company is in the 


final stages of preliminary engineer- 
ing and estimating. 

In 1959 the company completed 
sinking of a 15-ft diameter concrete- 
lined shaft to 1695 ft. Stations were 
cut at the carnallite and sylvinite 
levels, and ore was mined for re- 
search and development purposes. 


Domestic Expansions Announced 


Domestic potash producers stepped 
up production and several announced 
expansion programs during the year. 

Early in 1960, Duval Sulphur & 
Potash Co. started sinking two mine 
shafts to develop another potash ore 
body located 14 miles from the com- 
pany’s present mine and mill. The 
auxiliary shaft was completed in late 
November and mine development 
work was started from this shaft in 
early December. The ore hoisting 
shaft and related facilities are sched- 
uled for completion in April 1961. 

Ore from the new mine will be 
transported by hopper-bottom rail- 
road cars to the present mill, where 
it will be blended with ore from the 
mine now operating, for processing. 
Construction of facilities for receiv- 
ing ore from the new mine is under 
way and will be completed early this 
year. 

American Potash & Chemical Corp. 
at Trona, Calif., has an $11,000,000 
expansion program under way, which 
will increase potash production by 
25 percent when completed in mid- 
1961. The program will affect all of 
the plant’s primary productsfagd. in- 
cludes construction of a fourth evap- 
orator unit and other process 
changes. 

New granulation facilities are be- 
ing installed in conjunction with the 
increased primary potash produc- 
tion which will increase output of 
new, improved granular muriate of 
potash for agricultural purposes. 

Southwest Potash Corp. began 
‘working three shifts a day in order to 
satisfy its own muriate requirements 
as well as crude ore shipments under 
contract to National Potash Co. 

Southwest Potash is expanding its 
processing plant, which operated at 
capacity during 1960. The company 
is currently installing additional 
equipment in the crushing-screening, 
desliming, flotation, filtering, drying 
and product screening sections of the 
concentrator. 

Other phases of the work will in- 
clude installation of a second com- 
paction unit, together with its aux- 
iliary equipment, erection of a sep- 
arate small storage warehouse for 
compacted granular muriate, and 
modifications of loading and bag- 
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The mobile triple-deck arrangement 
of the Galloway stage allows simul- 
taneous activity at three levels in the 
main phases of shaft sinking—muck- 
ing or digging, preparation of con- 
crete forms, and the pouring and fin- 
ishing of the concrete shaft lining. 
The entire unit, including mechanical 
diggers, moves up and down the shaft. 
IMC is using this arrangement in sink- 
ing a 3100-ft shaft at its potash mine 
project in Saskatchewan 


ging facilities. 

Southwest also began construction 
of a $7,000,000 plant at Vicksburg, 
Miss., for the production of agricul- 
tural grade and industrial grade po- 
tassium nitrate and by-product chlo- 
rine. Construction is scheduled to be 
completed and break-in operations to 
begin by November 1, 1961. 

National Potash, completing its 
fourth year of operation in 1960, in- 
creased production by almost 50 per- 
cent over 1959. The only producer 
which processes any significant vol- 
ume of ore not produced at its own 
mines, National blends its own Lea 
County ore with ore purchased from 
Southwest Potash. 

Although most of National’s sales 
are made to Central Farmers Fertil- 
izer Co., it rejoined the Potash Ex- 
port Association, Inc., in September 
and is currently exporting material. 


Quality and Product Sizing 
Emphasized 


Increased emphasis was placed on 
quality and controlled sizing of prod- 
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uct by producers. 

International Minerals & Chemi- 
cal’s major process changes included 
conversion of flotation cells to facili- 
tate flotation of coarse particles and 
installation of a new compactor unit 
for the production of granular muri- 
ate. 

IMC also installed an additional 
desliming classifier and made im- 
provements in slimes leaching and 


thickener operations. Research and. 


development work was continued in 
the refined potassium chloride and 
potassium sulfate section to further 
improve physical specifications. 

Duval’s research laboratories were 
expanded and additional pilot plant 
equipment was designed and built. 
These additions were indicative of 
the increasing emphasis on research 
and development work being carried 
on at Carlsbad. 

PCA made no basic changes in its 
processing facility. Production ac- 
tivities were directed toward main- 
taining the quality and type of prod- 
uct required in the competitive 
market. 


Underground Improvements Noted 


United States Potash Co., division 
of U. S. Borax & Chemical Corp. at 
Carlsbad, installed mechanical miners 
underground to better cost perform- 
ance and in October began construc- 
tion of new facilities to produce a 
chemical grade muriate of potash 
that is 99.9 percent pure. They have 
been supplying a technical grade that 
is 99.7 percent pure, but demand in- 


creased fot a higher purity product. 
Marketing of the chemical grade is 
expected early this year. 

Bonneville Ltd. of Wendover, 
Utah, reported that it is expanding 
the gathering area for the additional 
recovery of raw brine, from which it 
produces potash. The company also 
has purchased additional equipment 
to improve production efficiencies. 

To extend the life of its Carlsbad 
reserves, IMC installed additional 
low-height mining equipment. Other 
improvements in mining operations 
included the installation of automatic 
loaderheads on the belt haulage sys- 
tem. 

Duval adopted a new mining plan 
that allows a high percentage of ore 
extraction. A roof bolting machine, 
which is an important part of this 
program, permits bolting in high 
faces. The machine was designed and 
built at the Duval property by com- 
pany employes. 

IMC, which pioneered the under- 
ground use of ammonium nitrate 
blasting in 1959, began using it for 
the entire mining operation last year. 
Duval also adopted ammonium ni- 
trate as a blasting agent last year. 

PCA continued with the modifica- 
tions and refinements of its continu- 
ous miners and auxiliary equipment. 
Although there were no major alter- 
ations, numerous minor refinements 
contributed to better production per- 
formance and more flexible utiliza- 
tion of the machine under varying 
ore conditions. IMC also announced 
plans to acquire continuous mining 
equipment in 1961. 


Loading potash underground in the Carlsbad district of New Mexico 
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‘PHROUGHOUT 1960, production 
of phosphate continued the steady 
growth that has marked the industry 
since 1957. According to the latest 
figures released by the U. S. Bureau 
of Mines, marketable production in 
the United States for 1960 was about 
17,400,000 long tons, an increase of 
nine percent over 1959 and an in- 
crease of 44 percent over the average 
of 1950-54. 

There are three principal produc- 
ing areas in this country. In 1960 
central Florida accounted for 72 per- 
cent of the national total with 12,- 
500,000 tens. The western states of 
Idaho, Montana, Wyoming and Utah 
were next with 3,100,000 tons, or 18 
percent of the total, and Tennessee 
produced 1,800,000 tons or 10 per- 
cent. Florida production was up six 
percent from 1959, the western states 
were up 23 percent, and Tennessee 
was up two percent. 


Purposes of Phosphate Rock 
Beneficiation 


The marketable product of the 
phosphate industry is commonly re- 
ferred to as “phosphate rock.” This 
term is a remnant from the earlier 
days of the industry when the ma- 
terials were sold and used in essen- 
tially an as-mined condition. In the 
light of present practices, the term is 
hardly applicable. 

A large proportion of phosphatic 
raw materials used today are benefi- 
ciated in some way, partly to make 
low-grade deposits yield market-grade 
products, and partly to control the 
chemical and metallurgical specifica- 
tions of the products in response to 
the needs of users. In common with 
many other non-metallic commodi- 
ties, there has been a steady refine- 
ment in phosphate technology, both 
at the mine and in the treatment 
plant. 


R. K. Barcus joined American Smelting and 
Refining Co. as a contract miner at Bayard, 
N. M., following his 
graduation from the 
University of Cali- 
fornia in 1952. He 
was then employed 
as a field engineer 
with Asarco during 
development and 
construction of the 
Silver Bell, Ariz., 
mine and concentra- 
tor. He subsequently 
joined Mountain 

Copper Co. as chief engineer at its Redding, 
Calif., operations, and rose to mine superin- 
tendent, and finally to vice president and as- 
sistant manager before being transferred to 
San Francisco Chemical Co., which is half 
owned by Mountain Copper, in 1959 as as- 
sistant general manager and manager of 
operations. 


FEBRUARY 1961 


PHOSPHATE 


The U. S. phosphate industry 
not only filled domestic needs, 
but was a major exporter—the 
outlook for the future continues 
bright 


Bureau of Mines figures for the 
1960 crop year ended June 30 show 
that in the United States 16,860,000 
tons of marketable phosphate were 
obtained from a mined tonnage of 
52,280,000. The average weight re- 
covery was therefore only about 32 
percent. Mine production contained 
6,400,000 tons of P.O;, which yielded 
for sale 5,240,000 tons. Accordingly, 
the overall metallurgical recovery was 
only 82 percent. Besides raising the 
grade to meet market requirements, 
the treatment processes resulted in 
the rejection of undesirable constitu- 
ents such as silica, organic com- 
pounds, and the oxides of iron and 
aluminum, and provided a chemical 
raw material of controlled analysis. 


Florida Produced About One-Third 
of World Supply 


Florida continued its pre-eminence 
among the producing areas of the 
world, accounting for about one- 
third of the total world supply. Of 
the 1960 record tonnage, some 99 
percent came from the land pebble 


deposits of Polk and Hillsborough 


Phosphate ore is re- 

ceived at a processing 

plant in Florida as a 

slurry pumped from 
the mine 


By R. K. BARCUS 


Assistant General Manager 
San Francisco Chemical Co. 


counties in the west central portion 
of the state. In these deposits, the 
loosely consolidated beds, ranging in 
thickness from five to more than 20 
ft, are covered with a few tens of 
feet of sand overburden. After strip- 
ping of the overburden, the beds are 
mined by draglines— some using 
buckets of over 30 yd capacity. The 
mined “matrix” is slurried in sumps 
within reach of the draglines and 
pumped to treatment plants as much 
as five miles away. 

Normal treatment consists of wash- 
ing and screening at about 16 mesh. 
The oversize from screening is mar- 
ketable after drying. Undersize is 
treated further by successive washing, 
desliming, and sizing at 35 mesh. 
Both fractions from this sizing are 
given two-stage flotation, the coarse 
on tables or belts and the fine in 
flotation cells. Conventional practice 
floats phosphate first, then cleans the 
froth by floating the gangue—princi- 
pally silica particles. Metallurgical re- 
covery in flotation is on the order of 
85 percent. 

About 73 percent of Florida pro- 
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duction goes to agricultural uses: fer- 
tilizer manufacture, direct application 
to the soil, or as animal feed supple- 
ments. Some 24 percent is exported, 
chiefly to Japan and Europe, and 
about three percent is used indus- 
trially to make elemental phosphorus, 
ferrophosphorus, and phosphoric 
acid. The average grade of Florida 
marketable production is about 33 
percent (72 percent Ca;(PO,). 
or bone phosphate of lime), reflect- 
ing the high grade requirements of 
predominantly agricultural uses. 


Major Producers Have Integrated 
Operations 


The principal producers in Florida 
are: American Agricultural Chemi- 
cal Co., American Cyanamid Co., Ar- 
mour Agricultural Chemical Co., Da- 
vison Chemical Division of W. R. 
Grace & Co., International Minerals 
and Chemical Corp., Smith-Douglass 
Co., Swift & Co., and Virginia-Caro- 
lina Corp. All of these producers 
have integrated operations; that is, 
they manufacture various phosphatic 
end products from their own phos- 
phate as well as participate to a vari- 
able degree in the custom market for 
foreign and domestic users not having 
their own phosphate sources. 

An example of such integration is 
International Minerals and Chemical 
Corp., the largest phosphate producer 
in the world. This company operates 
three mines and beneficiation plants 
in Polk County—Noralyn, Prairie, 
and Achan—and another at Wales, 
Tenn. From these plants it supplies a 
large tonnage of agricultural grade 
to the export market, agricultural 
grade for numerous plants of its own 
throughout the Southeast and Mid- 
west which manufacture a full line of 
agricultural products, feed for its 
electric furnaces in Tennessee to pro- 
duce elemental phosphorus, and cus- 
tom phosphate for the domestic mar- 
ket. This company is also a major 
producer of potash, one of the other 
two basic plant elements. 


New or Expanded Facilities Reported 
for Five Producers 


Many of the companies reported 
expansion or construction of new fa- 
cilities in 1960 both for the produc- 
tion of phosphate and for the manu- 
facture of phosphate products. 

American Agricultural Chemical 
expects to put into operation a new 
washing and beneficiation plant early 
in 1961. Mining equipment will be 
augmented by a new 1250-W drag- 
line. An additional electric furnace 
producing elemental phosphorus was 
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Loosely consolidated phosphate de- 

posits in west central Florida, which 

range in thickness from five to twenty 

ft, are mined by draglines some of 

which have bucket capacities exceed- 
ing 30 cu yd 


put into operation in December. 

American Cyanamid increased the 
capacity of its triple superphosphate 
plant at Brewster by 25 percent and 
began construction of expanded facil- 
ities for its phosphoric acid plant. In 
addition, a unique chain mill and 
scrubber was completed in October 
to reduce fluorine emissions from the 
triple super curing plant by more 
than 70 percent. 

Davison Chemical completed ex- 
pansion of the treatment plant at 
their Bonny Lake mine to allow the 
processing of matrix from both high 
and low grade mining areas. In their 
chemical plant, an additional Leon- 
ard-Monsanto sulfuric acid plant was 
installed, facilities for manufacture of 
diammonium phosphate were added, 
and phosphoric acid capacity was in- 
creased. During 1961, the company 
plans the addition of a third line to 
the phosphoric acid plant using a 
Prayon filter. 

Smith-Douglass announced in Sep- 
tember a new flotation process that 
has been under development for al- 
most ten years. Known as the Hol- 
lingsworth-Sapp process, it is based 
on the Hollingsworth flotation cell— 
an air-operated, fast-action cell that 
keeps slime production at a minimum. 
The process was piloted for eight 
months at the company’s Tenoroc 
mine. It reverses normal flotation op- 
erations in that silica is floated first, 
then phosphate. The developers claim 
such advantages as a ten percent in- 
crease in metallurgical recovery, 30 
percent saving in equipment costs, 20 


percent saving in operating costs, 
smaller plant requirement, and lower 
maintenance costs. Smith-Douglass is 
reportedly planning full-scale produc- 
tion at the Tenoroc plant using the 
new process. Wellman-Lord Engineer- 
ing, Inc., of Lakeland has _ been 
granted exclusive license to engineer 
and construct the process, which may 
have application to minerals other 
than phosphates. 

Virginia-Carolina put into opera- 
tion a large new flotation plant at its 
Clear Springs mine in July. This 
plant replaces the Phosmico flotation 
plant and is about double the size of 
the old plant. A new 10 ft by 160 ft 
calcining kiln is scheduled for com- 
pletion in April of 1961. The com- 
pany also increased the capacity of 
its wet phosphoric acid plant and 
began construction of a diammonium 
phosphate plant to go into operation 
early in 1961. 


Average Western Grade About 
27 Percent P.O; 


The phosphate industry in the west- 
ern states area differs from that of 
Florida in a number of important re- 
spects. The phosphatic beds are much 
older and thoroughly lithified, and 
are commonly tilted from the hori- 
zontal, faulted, folded, and deeply 
buried. While blasting of the ore is 
not usually required in the open pit 
mines, the beds are sufficiently hard 
and irregular that the use of drag- 
lines is not practicable, and the ore 
is removed by shovels and trucked to 
the point of treatment or use. In some 
of the open pits, the overburden must 
be drilled and shot before removal. 
A significant portion of western ores 
are mined underground, where con- 
ventional methods, including drilling 
and blasting, are employed. 

A much higher proportion of west- 
ern phosphate goes into industrial 
uses—principally for manufacture of 
elemental phosphorus. As a result, 
the average grade of marketable pro- 
duction in 1960 was only about 27 
percent P.O; (59 percent BPL). In- 
dustrial uses absorbed about 62 per- 
cent of the total tonnage, agriculture 
22 percent, and exports 16 percent. 

Principal producers in the western 
states are: Central Farmers Fertilizer 
Co., J. R. Simplot Co., Monsanto 
Chemical Co., Montana Phosphate 
Co., San Francisco Chemical Co., and 
Victor Chemical Works Division of 
Stauffer Chemical Co. Monsanto and 
Victor produce industrial products 
exclusively, Central Farmers produces 
both industrial and agricultural prod- 


ucts, Simplot supplies custom ma- 
(Continued on page 115) 


MINING CONGRESS JOURNAL 


SULPHUR 


For the second consecutive year 
Free World sulphur demand 
established a new record high 


ONSUMPTION of sulphur in all 

forms reached an estimated 17,- 
900,000 long tons in 1960—a gain of 
almost 1,000,000 long tons, or 514 
percent. 

The 1960 gain was achieved despite 
the slowing down of industrial ac- 
tivity during the latter half of the 
year in the United States and Canada. 
This was in contrast to 1959 when 
that year’s record consumption re- 
flected a strong expansion in the 
United States as this country came 
out of the 1958 recession. 

Elemental sulphur again secured 
the greater part of the increase in 
demand. It gained 700,000 tons while 
consumption of pyrites and other 
sulphur materials grew by only 250,- 
000 tons over the past year. 


Overseas Markets Continue to Grow 


Markets outside North America 
now represent almost 40 percent of 
Free World demand for elemental 
sulphur compared to about 27 per- 
cent in 1950 and 31 percent as re- 
cently as 1955. Consumption in 
these markets has grown at the rate 
of ten percent per year during the 
past five years, greatly exceeding the 
corresponding domestic rate of less 
than two percent per year. 

Sparked by high industrial activity 
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By LEONARD B. GITTINGER 


Director of Market Research 
Freeport Sulphur Co. 


and plentiful supplies of this cheap 
basic chemical, overseas demand is 
running at an all time high. Thirty- 
five new sulphuric acid plants using 
elemental sulphur were placed on 
stream during the past two years. To 
this number should be added pyrites 
burning plants which have installed 
equipment for burning elemental sul- 
phur as well as plants capable of 
using alternate materials which are 
now using elemental. 

Overseas consumption of elemental 
sulphur reached about 3,675,000 tons 
in 1960, a gain of 625,000 tons, or 
17 percent for the year. Shipments 
were up even more as both producers 
and consumers increased overseas 
stockpiles. The increase in demand 
was world-wide, although European 
demand, which represents  three- 
fifth of the overseas market, showed 
the largest tonnage gain. 

Societe Nationale des Petrols 
d’ Aquitaine, the French concern now 
completing its plant to produce sul- 
phur from the Lacq sour gas field, 
supplied about 650,000 tons, almost 
double the 1959 shipments. Other 
overseas producers of recovered sul- 
phur and native ores increased their 
sales by 100,000 tons to about 1,000,- 
000 tons. Despite these increases, 
Frasch producers were able to ex- 
pand their overseas shipments by a 


The largest new sul- 
phur mine brought 
into production dur- 
ing 1960 was Free- 
port’s $30,000,000 
Grand Isle project 
located seven miles 
off the Louisiana 
coast in 50 ft of 
water 


Loading a_ heated 


barge with 275° liq- 
uid sulphur at Port 
Sulphur, La. 


total of 300,000 tons. United States 
shipments exceeded 1,400,000 tons 
while those from Mexico were about 
600,000 tons. In each case these rep- 
resented record shipments to over- 
seas markets. 

United States and Mexican Frasch 
shipments to other foreign markets 
ran somewhat ahead of the 350,000 
tons in 1959. Canadian demand was 
slightly higher as a result of the 
improvement in pulp production. 
Mexican consumption, up 10 percent 
reflected the country’s continued in- 
dustrial expansion. The large growth 
anticipated in Cuba’s sulphur require- 
ments did not materialize after Free- 
port’s Moa Bay nickel plant was shut 
down in March. 


Domestic Consumption At 
Record Level 


The United States consumed ap- 
proximately 6,000,000 tons of sul- 
phur in all forms in 1960, slightly 
more than the previous year’s record 
high (table II). Over 80 percent of 
the total was used in the manufac- 
ture of sulphuric acid. The re- 
mainder was used by non-acid indus- 
tries, largely wood pulp and carbon 
bisulphide. 

Of the estimated 19,200,000 short 
tons of sulphuric acid used in 1960, 
a total of 16,100,000 tons was acid 
made from “virgin” sulphur ma- 
terials, while the balance represented 
spent acid reused without further 
processing, acid refortified, and fresh 
acid made from sludge. 

Consumption by the fertilizer in- 
dustry, which accounts for almost 40 
percent of the total acid consumed, 
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Leonard B. Git- 
tinger is director of 
market research for 
Freeport Sulphur Co. 
He will soon cele- 
brate his 19th year 
in the sulphur busi- 
ness, having joined 
Freeport following 
graduation from the 
Harvard Graduate 
School of Business in 
1942. After serving 
in the controller's office, Gittinger was named 
manager «! statistics in 1950. He gained the 
post of director of market research in 1952. 


Table I—Free World Consumption of Sulphur in All Forms 


was up about 3 percent. Continuing 
the trend to high analysis phosphates, 
consumption in phosphoric acid prod- 
ucts, mainly triplesuperphosphate 
and ammonium phosphates, was up 
19 percent. Consumption in normal 
superphosphate was down 10 percent. 
Requirements for ammonium sul- 
phate, an important nitrogen ferti- 
lizer material, were down eight per- 
cent as increased output of byproduct 
sulphate from coke ovens and chemi- 
cal operations was more than offset 
by curtailed production of “true” 


(000 Long Tons Sulphur Equivalent) 


United States 
Sulphur Material: 
1960 1959 
Elemental 
Frasch 
United States 3,400 3,550 
Mexico 600 625 
Total Frasch 4,000 4,175 
Other Elemental 
Canada 150 25 
France (Lacq) 
Other 850 775 
Total Elemental 5,000 4,975 
Pyrites 550 550 
Smelter Gases and Other 450 425 
Total Sulphur 6,000 5,950 


Total Free World 


| 

| 

1958 1960 1959 1958 | 

3,075 5,100 5,150 4,675 | 
600 1,250 1,100 1,100 
3,675 6,350 6,250 5,775 

| 

10 300 150 100 | 
— 650 375 100 
665 2,000 1,825 1,675 

4,350 9,300 8,600 7,650 | 

550 5,900 5,775 5,575 | 

450 2,700 2,575 2,450 | 
5,350 17,900 16,950 15,675 


SULPHURIC ACID—000 Short Tons H.SO, 


Fertilizers 
Phosphoric acid products 
Normal superphosphate 
Ammonium sulphate 
Other fertilizer products 


Total fertilizers 


Chemicals 

Petroleum refining 
Pigments 

Steel Pickling 
Non-ferrous metals 
Rayon and cellophane 
Explosives 

Other industries 


Total acid consumption 
Less: Spent acid reused (a) 


Acid produced from sulphur 


SULPHUR—000 Long Tons (b) 
For sulphuric acid 
For non-acid uses: 

Pulp and paper 

Carbon bisulphide 

Other industries 


Total non-acid 


Total sulphur consumption 


a) I 
b) Includes sulphur consumed in Puerto Rico. 


Table II—United States Consumption of Sulphuric Acid and Sulphur 


ncludes spent acid reused as such and that refortified or burned as sludge in an acid plant. 


1960 1959 1958 
3,150 2,650 2,400 
2,425 2,675 2,425 
1,200 1,300 1,325 
525 475 450 
7,300 7,100 6,600 
5,250 5,000 4,475 
1,600 1,700 1,600 
1,500 1,550 1,375 
900 850 750 
875 825 750 
700 775 650 
450 450 425 
600 650 600 
19,175 18,900 17,225 
3,025 3,100 3,000 
16,150 15,800 14,225 
4,950 4,850 4,350 
500 475 450 
200 225 200 
350 400 350 
1,050 1,100 1,000 
6,000 5,950 5,350 


synthetic sylphate. 

Consumption by the chemical in- 
dustry increased five percent. Among 
the rapidly growing chemical markets 
were: hydrofluoric acid, synthetic de- 
tergents, phenol, insecticides, tall oil, 
and catalysts, each of which grew ten 
percent or more during the year. 
There are more than 100 other chem- 
icals which consumed sizeable vol- 
umes of acid, and for the most part, 
output of these materials exceeded 
their 1959 levels. 

Among the other markets, only 
steel pickling and non-ferrous metal 
treating increased their acid require- 
ments as both industries recovered 
from strikes of the previous year. 

The petroleum industry was af- 
fected by the trend to jet aircraft 
which use kerosene type fuels. This 
reduced both sulphuric acid con- 
sumption and the amount of spent 
acid which is normally regenerated. 

The pigment industry was affected 
by reduced demand for paint in resi- 
dential construction and increased 
competition in world markets. Rayon 
output was hit by a decline in both 
textiles and rayon tire cord. How- 
ever, acid requirements for cellophane 
continued to rise. 

Non-acid sulphur consumption was 
down slightly despite higher pulp and 
paper production. 

Although total consumption rose 
some 50,000 tons, the increase was 
not shared by all forms of sulphur. 
Consumption of Frasch sulphur de- 
clined somewhat while sulphur from 
Western Canadian natural gas began 
to appear for the first time in signifi- 
cant quantity in the nearby Pacific 
Coast markets. Other elemental sul- 
phur recovered from domestic re- 
fineries and gas cleaning plants con- 
tinued to grow. Byproduct sulphuric 
acid made a comeback after the long 
copper strike in 1959, but production 
was again curtailed by strikes this 
year at two major lead and zinc 
smelters. 


U.S. Production Expanded 


Domestic sulphur production was 
up about seven percent. Output from 
all sources amounted to an estimated 
6,600,000 tons, compared with 6,165,- 
000 tons in 1959. The bulk of the 
increase was accounted for by Frasch 
sulphur. Production from this source 
rose from 4,550,000 tons in 1959 to 
4,950,000 tons in: 1960. 

Three new United States Frasch 
mines were placed in operation dur- 
ing the year including Freeport’s 
large Grand Isle plant which is lo- 
cated seven miles off the Louisiana 
shore in 50 ft of water. The gain in 
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capacity was partly offset by the 
closing of two smaller Frasch mines 
late in December. 

Six new plants for the recovery of 
sulphur from sour gas and one plant 
using refinery gas as a source came 
on stream during the year. Their total 
productive capacity amounted to 
164,000 tons. 


Liquid Sulphur Shipments Increase 


The two major U. S. Frasch pro- 
ducers undertook programs in 1960 
to expand deliveries of liquid sul- 
phur to all important market areas 
east of the Rockies. 

Freeport’s program includes liquid 
sulphur terminals upriver near Chi- 
cago and Pittsburgh, at Tampa, Fla., 
and at Boston, Mass., and Bucksport, 
Me. Texas Gulf Sulphur Co. an- 
nounced new liquid terminals at Nor- 
folk, Va., and Carteret, N. J., in ad- 
dition to its Cincinnati, Ohio, and 
Tampa facilities. Pan American Sul- 
phur Co. is also building a liquid 
terminal at Tampa and reported that 
it is studying construction of similar 


facilities in other markets. 

Storage terminals are supplied 
from newly equipped facilities near 
the producing areas. Shipments up 
the inland waterways are made by 
heated tank barges, and those to 
coastal terminals are handled by con- 
verted T-2 tankers. From the termi- 
nals sulphur is shipped to customers 
in insulated tank cars or trucks. ° 

Most solid sulphur must be melted 
before it goes into the consuming 
processes so by taking liquid custo- 
mers save remelting. Apart from the 
obvious convenience and lower plant 
handling costs of liquid versus the 
traditional solid form, liquid deliver- 
ies eliminate problems of loss in 
handling, of contamination and of the 
corrosive dust. 

Demand for liquid sulphur is ex- 
pected to increase greatly. Freeport 
estimates that its new facilities will 
be able to handle over half of the 
company’s current volume and that, 
within three to four years, 70 percent 
of all domestic shipments will be 
made in liquid form. 


Prices Firm at Year-End 


The price of sulphur took a modest 
turn upward in 1960, reversing for 
the first time the downward trend 
that began in 1956. The healthy state 
of business abroad and the continued 
increase in Free World consumption 
of sulphur was reflected in increased 
prices in the overseas market during 
the latter part of the year and in a 
firming of domestic prices. 


The Outlook 


Although the outlook for sulphur 
consumption in 1961 is clouded by 
the prospect of recession in the do- 
mestic market, overseas demand 
should continue strong. For the next 
ten years, Free World consumption 
of sulphur in all forms should con- 
tinue to grow as rapidly as in the 
past decade or almost five percent 
per year. The outlook for elemental 
sulphur is even more promising. With 
the assurance of adequate supplies, 
it should continue to gain a larger 
share of the total market. 


PHOSPHATE 


(Continued from page 112) 


terials to both agricultural and indus- 
trial users and in addition produces 
agricultural products of its own, Mon- 
tana Phosphate produces exclusively 
for export, and San Francisco sup- 
plies only custom phosphate for agri- 
cultural users. 


New 200,000-Ton Plant in Utah 
Started Production 


Virtually all western producers ex- 
panded or planned improvement of 
their facilities in response to the 
rapid growth in demand. Of particu- 
lar note are investigations being con- 
ducted by Monsanto for further 
mechanization of their open pit mines 
near Soda Springs, Idaho. The pos- 
sibility of installing belt conveyors 
from the mining face to a centralized 
truck loading facility is being studied. 
In addition, this company is giving 
consideration to the use of a wheel 
excavator for stripping overburden. 
This would be the first use of such 
equipment in the industry. 

San Francisco Chemical began ex- 
ploitation of its huge medium-grade 
deposit near Vernal, Utah, with an 
open pit mine and a new desliming 
and flotation plant which began op- 
eration in January. The plant has an 
initial output capacity of 200,000 tons 
per year of agricultural grade phos- 
phate, but provision has been made 
for as much as a six-fold expansion 
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in the next decade. 


Tennessee Production Largely for 
Industrial Use 


About 90 percent of Tennessee ton- 
nage went to industrial uses, and 
none was exported. Because of the 
rapid expansion of furnace facilities 
in the West, the industrial tonnage 
produced in Tennessee was exceeded 
for the first time by the western states 
in 1960. The average grade of Ten- 
nessee marketable production was 
about 26 percent P.O; (57 percent 
BPL). 

The phosphate ores presently being 
mined in Tennessee are in relatively 
small and scattered deposits, neces- 
sitating truck or rail hauls of fairly 
long distances to the treatment and 
furnace plants. None of the operators 
in Tennessee, Victor, Monsanto, 
Hooker Chemical Corp., International 
Minerals & Chemical, Virginia-Caro- 
lina, or the Tennessee Valley Author- 
ity, reported major changes in mining 
or treatment facilities in 1960. 


Future of Industry Looks Promising 


World production for 1959, the 
latest year for which reasonably ac- 
curate data are available, was about 
36,500,000 long tons. Of this total the 
United States contributed 16,000,000, 
or about 44 percent. 

Some 35 nations or areas on every 
continent reported phosphate produc- 
tion during the year. Of these, how- 


ever, only four besides the United 
States had tonnages exceeding one 
million. These were, in order of im- 
portance: Morocco with about 19 per- 
cent of the world total, U. S. S. R. 
with about 17 percent (estimated), 
Tunisia with six percent, and Nauru 
Island in the Pacific with three per- 
cent. An interesting feature of Rus- 
sian production is that some two- 
thirds was in the form of apatite, a 
primary igneous mineral, in contrast 
to the various sedimentary forms 
commonly exploited elsewhere. 

The outlook for phosphate con- 
tinues bright. As world population 
grows and nutritional standards are 
improved, the productivity of agri- 
cultural lands must increase. This in- 
crease depends to a large degree on 
more extensive use of fertilizers, in- 
cluding phosphates. Furthermore, the 
enormous expansion of industrial uses 
for phosphate in this country, par- 
ticularly in synthetic detergents, is 
only beginning to be reflected in the 
rest of the world. 

The phosphate industry in the 
United States is one of the few in the 
mineral field that not only supplies 
domestic requirements but is a major 
exporter, contributing substantially to 
our balance of trade. To maintain and 
enhance this position, so important in 
the present era of dollar drain, the 
industry needs not only its own in- 
vestment and research, but the un- 
derstanding and support of all ele- 
ments of Government and the public. 
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Late in 1960, International Nickel Co. began producing matte at its fully-integrated 


nickel development at Thompson, Manitoba. This facility, the second largest nickel- 
producing operation in the world, is expected to be in full production in 1961 at an 
annual rate of 75,000,000 Ib of nickel 


PPREE World production of nickel 
reached a record high in 1960. 
Although consumption in the United 
States dropped slightly below the 
1959 level, greatly increased Euro- 
pean consumption more than made up 
the difference. It is estimated that 
Free World production of nickel for 
1960 was approximately 270,000 
short tons, seven percent higher than 
in 1959. 


Canadian production during the 
first three quarters was 159,875 short 
tons, nearly 20 percent higher than 
that for the corresponding period of 
1959. For the full year, it is estimated 
at approximately 214,000 short tons, 
which surpasses the previous record 
production of 1957 by nearly 14 per- 
cent. 


News of the Industry 


The International Nickel Co. of 
Canada, Ltd., operated at full capa- 
city during 1960. It is estimated that 
total production for the year will have 
been somewhat higher than the ra- 
ted capacity of 310,000,000 lb. 


Construction of the new, fully-in- 
tegrated, Inco plant at Thompson, 
Manitoba, proceeded on schedule. 
The Kelsey Power Development of 
the Manitoba Hydro-Electric Board 
started delivering power to the plant 
and town of Thompson late in 1960 
from two of its five generating units. 
The station will be operating at its 
full capacity of 210,000 hp in 1961. 
At the Thompson smelter, one of the 
three electric smelting furnaces was 
brought into operation in October, 
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and the other two followed before the 
end of the year. Matte produced dur- 
ing 1960 was being stockpiled for re- 
fining in 1961. 


Inco has developed plans for the 
immediate expansion of its iron ore 
production facilities at Copper Cliff, 
Ontario. The expansion will triple the 
capacity of the existing installation, 
bringing it to 1,200,000 short tons of 
ore treated per year. The plant will 
treat nickeliferous pyrrhotite which 
is now handled in the nickel section 
of the Copper Cliff smelter. 

Under the old method of treatment, 
the iron was discarded in slag from 
the smelting operation. In the new 
process, nickel is removed by am- 
moniacal leaching at atmospheric 
pressure and the iron ore is agglom- 
erated by pellet sintering. The leach- 
ing process will increase the recovery 
of nickel from the pyrrhotite fraction 
and decrease the load on the nickel 
section of the smelting plant by about 
40 percent. The expansion is expected 
to cost about $50 million and should 
be in full operation in 1963. Inco also 
announced plans to start a new min- 
ing operation, the Clarabelle open pit, 
in the Clarabelle and Lady Lakes area 
near Copper Cliff. Production is 
scheduled to begin late in 1961. 


Falconbridge Nickel Mines, Ltd., 
also operated at capacity during the 
year. Production is expected to be 
about 65,000,000 lb or better. Fal- 
conbridge and Marchant Mining Co. 
are pushing development of their 
Marbridge Mines operation in Que- 
bec. Present plans call for production 


of ore by 1962. 


NICKEL 


Production of nickel in the Free 
World during 1960 was about 
seven percent higher than in 
1959. A look into the future 
indicates continued growth 


By J. H. BILBREY, JR. 


Commodity Specialist 
Bureau of Mines 
U. S. Department of the Interior 


Sherritt-Gordon Mines Ltd. oper- 
ated at higher than rated capacity 
during 1960. Production for the year 
is estimated at about 31,000,000 Ib. 
A small rolling mill for the produc- 
tion of nickel strip directly from pow- 
der was constructed on the plant site 
in Canada, and company officials were 
reportedly considering construction of 
a similar plant in the United States. 
With a plant in the U. S. the company 
could avoid payment of the high tariff 
on the special products to be pro- 


duced. 


Developments in the U.S. and Cuba 


The only large-scale U. S. pro- 
ducer, Hanna Nickel Smelting Co., 
operated at capacity. Production is 
estimated at about 21,000,000 lb of 
nickel contained in ferronickel (about 
46 percent Ni). Production contin- 
ued to be delivered to a Government 
stockpile, but due to a recent reduc- 
tion in the price at which the Govern- 
ment is obligated to purchase Hanna’s 


Joseph H. Bilbrey, Jr., has been commodity 
specialist on nickel and cobalt for the Bureau 
of Mines since 1959. 
Prior to that, he was 
engaged in research 
as a supervisory 
chemical engineer 
on pyrometallurgical 
and high vacuum 
techniques for sepa- 
rating and purifying 
nonferrous metals at 
the Bureau’s research 
station, College Park, 
Md., from 1953 to 
1958. From 1946 to 1953, Bilbrey was re- 
search assistant and instructor in chemical 
engineering and metallurgy at the University 
of Maryland. 
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output, it is probable that attempts 
will be made to sell to industrial con- 
sumers. Ferronickel is not normally 
used by American industry, although 
some was used by steelmakers during 
the nickel shortage of the mid 50’s so 
Hanna may have to overcome a cer- 
tain amount of buyer resistance. 

Freeport Nickel Co. managed to 
put its nearly completed nickel plant 
at Moa Bay, Cuba, into operation for 
the first few months of 1960. Several 
loads of nickel-cobalt sulfide concen- 
trate were shipped to the refinery at 
Port Nickel, La., where the concen- 
trate was successfully refined to pure 
metals. Approximately 3,500,000 lb 
of nickel were produced at the Port 
Nickel plant. 

The very harsh provisions of the 
Cuban mining law (Law 617 of 
October 27, 1959) which, among 
other things, called for a tax of 25 
percent on the value of minerals ex- 
ported from Cuba caused the U. S. 
banks that were financing the greater 
part of the work to suspend payment 
of the funds needed to complete con- 
struction of the Moa Bay facilities. 
Freeport officials were unable to ob- 
tain any relief from the Cuban Gov- 
ernment except for permission to 
ship a few loads of concentrate to 
Louisiana, duty free, for test pur- 
poses, 

On March 3, 1960, Freeport sub- 
mitted an official notice of suspen- 
sion of operations to Cuban officials. 
The plant was later intervened by the 
Cuban Government, and promises 
were made to the workers that it 
would be reopened by the revolu- 
tionary Government, but it is still 
closed and will probably remain so. 
Unsubstantiated reports say that 
much of the mining equipment from 
Moa Bay has been taken to the U. S. 
Government-owned plant at Nicaro 
in an effort to keep production up 
at that plant. 

Nicaro operated at about three- 
fifths of capacity for the first nine 
months of 1960. Temporary agree- 
ments with the Cuban Government 
during that period allowed shipments 
to be made at irregular intervals 
without payment of the 25 percent 
export tax. Late in September, the 
Cuban Government issued an order 
requiring payment of the tax on all 
shipments after October 1. The Amer- 
ican management immediately gave 
notice that the plant would be closed 
in 30 days. Cuban labor leaders at 
the plant refused to obey the order 
to stop operations and took over the 
plant “for the workers.” On October 
24, Nicaro was officially intervened 
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Two of five generat- 
ing units at the Kel- 
sey Power Develop- 
ment of the Mani- 
toba Hydro-Electric 
Board ‘started deliv- 
ering power to the 
plant and town of 
Thompson, Manitoba, 
late in 1960. The sta- 
tion will be operated 
at its full capacity 
of 210,000 hp in 1961 


by the Cuban Government. Produc- 
tion up to the time of the unofficial 
seizure was 12,547 tons of nickel in 
oxide powder and sinter. 


Markets of the Future 


Several promising new outlets for 
nickel have been developed in recent 
years. Some of the most interesting of 
these are electric heating for 
homes, nickel-cadmium batteries, and 
special purpose alloys. Although elec- 
trical resistance heating has been 
used for many years in small, port- 
able room heaters, it was not until 
fairly recently used as the sole source 
of heat in a house. The Edison Elec- 
tric Institute, in a meeting early in 
1960, stated that by the end of the 
year nearly 1,000,000 houses would 
be heated solely by electricity as 
against 370,000 in 1958. The In- 
stitute further estimated that by 1970, 
7,000,000 homes would be so heated. 
Since the alloys for resistance wire 
used in home heating applications 
contain from 35 to 80 percent nickel 
(together with varying amounts of 
chromium and iron), it can readily 
be seen that the potential market for 
nickel is quite large. 


Pouring slag off of 
ferronickel from re- 
action ladle at the 
Riddle, Ore., plant 
of Hanna Nickel 
Smelting Co., the 
only large-scale U. 
S. producer of nickel 


Nickel-cadmium batteries have been 
in use for many years, especially in 
Europe, but on a relative small scale. 
Recently, however, the lightness and 
superior reliability of these batteries 
under difficult conditions has led to 
increased uses in military applica- 
tions. It has been reported that the 
armed forces are considering the use 
of nickel-cadmium batteries to replace 
the lead-acid type in certain military 
vehicles. 

Revived interest in the use of elec- 
tric automobiles for city driving has 
also increased interest in nickel-cad- 
mium batteries for this application. 
Their lightness and ability to take a 
rapid charge make them ideal for this 
use. The major drawback to more 
widespread use is their high first cost, 
but improved manufacturing tech- 
niques should bring this down in the 
near future. If the cost can be re- 
duced to a competitive level, the only 
difficulty will be in obtaining enough 
cadmium to supply the demand. 

Considerable interest has recently 
been developed in steels having room 
temperature tensile strengths in the 
260,000-300,000 psi range. These 


(Continued on page 121) 
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rs at 196] Coal Show ... 


Caterpillar Tractor Co. 
Centrifugal & Mechanical Indus- 


Fletcher 
Flexible Steel Co. 
Flood City Brass & Electric Co. 


it 
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I Batteries, Inc. 


it 
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LeBus International Engineers, Inc. 
Lecco Machinery & Engineering 
Co. 
Lee-Norse Co. 
Le Roi Division 
Westinghouse Air Brake Co. 
LeTourneau, Inc., R. G. 
LeTourneau-Westinghouse Co. 
Link-Belt Co. 
Link-Belt Speeder Corp. 
Long-Airdox Co., Division of 
Marmon-Herrington, Co., Inc. 
Long Mining Corp. 
Ludlow-Saylor Wire Cloth Co. 
Lug-All Co. 
Lukens Steel Co. 


McKay Company 

McLanahon & Stone Corp. 

McLaughlin Mfg. Co., Inc. 

McNally Pittsburg Mfg. Corp. 

Macwhyte Wire Rope Co. 

Manitowoc Engineering Corp. 

Marion Power Shovel Co., Divi- 
sion of Universal Marion Corp. 

Martindale Electric Co. 

Martin Engineering Co. 

Mechanization, Inc. 

Megator Corporation 

Metallurgical Products Dept. 
General Electric Co. 

Mine Safety Appliances Co. 

Mining Congress Journal 

Mining Machine Parts, Inc. 

Mining Progress, Inc. 

Mining & Quarrying 

Mobil Oil Co. 

Motorola Communications & 
Electronics, Inc. 

Mountain State Equipment Co. 


National Electric Coil 
Div. of McGraw-Edison Co. 


Nordberg Mfg. Co. 
Nortons-Tividale Limited 


Osmose Wood Preserving Co. of 
America, Inc. 


PLM Products, Inc. 
Pattin Mfg. Co. 
Penn Machine Co. 


Peterson Filters. & Engineering 


Co. 


Rema Tech, Inc. 

Republic Steel Corp. 
Rheinstah! Wanheim GMBH 
Ridge Equipment Co. 
Roberts & Schaefer Co. 
Roebling’s Sons Div., John A. 


Rome Cable Division of Alcoa 
Rust-Oleum Corp. 


Salem Tool Co. 

Sanford-Day Iron Works, Inc. 

Schramm, Inc. 

Schroeder Brothers Corp. 
Security Engineering Div. 


Shell Oil Co. 
Simplex Wire & Cable Co. 
Smith Corp., A. O. 


Spencer Chemical Co. 
Stahlunion Corp. 

Standard Oil Co. (Indiana) 
Standard Oil Co. (Ohio) 
Sunbeam Coal Co. 

Sun Oil Co. 


Templeton, Kenly & Co. 
Texaco, Inc. 

Timken Roller Bearing Co. 
Tool Stee! Gear & Pinion Co. 
Twin Dise Clutch Co. 

Tyler Co., The W. S. 


Union Wire Rope Corp. 
United States Rubber Co. 


Raybestos-Manhattan, Inc. 


Manhattan Rubber Div. 


Colorado Fuel & Iron Corp. 


Dresser Industries, Inc. 


Aeronautical-Western Division 


Subsidiary of Armco Steel Corp. 


Mechanical Goods Division 
United States Steel Corp. 
American Bridge Division 
American Steel & Wire Division 
National Tube Division 
United States Stee! Supply Divi- 
sion 
United States Stoneware Co. 
Universal Engineering Corp. 


Varel Mfg. Co. 
Vascoloy-Ramet Corp. 
Vibra-Tech Engineers, Inc. 
Victaulic Company of America 


Watt Cor & Wheel Co. 
Weatherhead Company 
Fort Wayne Division 
Wedge Wire Corp. 
Wellman Co., $. K. 


Youngstown Sheet & Tube Co. 
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Acme Machinery Co. Eriez Mfg. Co. po 
Aeroquip Corporation Esco Corporation 
Allegheny Ludium Stee! Corp. Euclid Division 
Allis-Chalmers Mfg. Co. General Motors Corp. 
Allis Co., Louis 
Allison Division F 
General Motors Corp. Fairmont Machinery Co. ' 
American Air Filter Co., Inc. Fairview Bit Co., inc. 3 
: American Brattice Cloth Corp. Federal-Mogul Service 
American Cable & Hazard Wire Femco, Inc. ae 
Rope Divs., American Chain & 
Cable Co., Inc. : 
American Cyanamid Co. . 
American Manganese Steel 
Div. of American Brake Shoe Co. 
: American Mine Door Co. 
Anaconda Wire & Cable Co. p. 
& Arcair Company 
Ashland Oil & Refining Co. 
Atlas Powder Co. 
Austin Powder Co. 
Baldwin-Lima-Hamilton Corp. 
Borrett Haentjens & Co. Rubber Co. | 
Bearing Service Co. 
Stee! Co. 
Bird Machine Co. g 
Bixby-Zimmer Engineering Co. Corp. 
Boston Woven Hose & Rubber : 
Division, American Biltrite Rub- 
ber Co., Inc. ies, Inc. a 
Bowdil Company 7 
Brad Harrison Co. 
Broderick & Bascom Rope Co. H & L Tooth Co. 
Bucyrus-Erie Co. Haommermills, inc. 
Buell Engineering Co., Inc. Harnischfeger Corp. 
Burndy Corporation Haughton Elevator Co. : 
Hawthorne, Inc., Herb J. , 
| 
Heintz Mfg. Co. | 
Cheatham Electric Switching De- Hendrix Mfg. Co. 
vice Co. Hercules Powder Co. National Malleable & Stee! Cast- 
Chicago Pneumatic Tool Co. Hewitt-Robins ings Co. 
Cincinnati Mine Machinery Co. Heyl & Patterson, Inc. National Mine Service Co. 
Cities Service Oil Co. Hough Co., Frank G. Nolan Company 
Collyer Insulated Wire Co. Humble Oil & Refining Co. 
Colorado Fuel & Iron Corp. 
Columbus McKinnon Corp. Ohio Brass Co. 
Mining Division International Harvester Co. Ohio Corbou Co. i 
Commercial Testing & Engineer- Interstate Equipment Corp. Okonite Company, Subsidiary of ke 
ing Co. Irwin-Sensenich Corp. Kennecott Copper Corp. & 
Olin Mathieson Chemical Corp. 
Connellsville Corporation Oliver Co 
Conveyor Belt Service, inc. J & J Coal & Equipment Co. en ae i 
Gooke- Wilson Electric Supply Co. Mig. Co. 
Cummins Engine Co., Inc. Joy Mfg. Co. 
Deister Concentrator Co., Inc. Kaiser Aluminum & Chemical 
Differential 
Dodge Oil Co. Western Machinery Co. 
ang Werco Steel Co, 
Dorr-Oliver Incorporated Kennametal Inc. Plymouth Locomotive Works erica : 
Du: Pont de Nemours & Co., Inc., Kensington Steel Fate-Root-Heath Co. Westnens Electric Corp. 
Division of Poor & Co. Porter Co., Inc., H. K. 
Kersey Mfg. Co., Inc. Leschen Wire Rope Division hemes ‘ 
National Electric Division ire Rope Corporation of Amer- a 
Electric & Machine Supply Co. L & M Radiator Service, Inc. Prox Co., Inc., Frank 
Ensign Electric & Mfg. Co. Laboratory Equipment Corp. Pure Oil Co. , ; 


Have you made plans to be in Cleveland, May 15-18? 


Coal will again reign supreme as thousands of coal mining men 
descend on the shores of Lake Erie for the 1961 Coal Show of the 
American Mining Congress. Forward-looking men from all parts 
of the industry are setting this week aside to “catch up” on the latest 
in mining technology. They know that the next few years are crucial 
ones and that the “advance course” in mining offered by the Coal 
Show may well spell the difference in whether a company forges 
ahead or stands still. 


The 222 companies listed on the opposite page, representing every 
segment of the mining equipment industry, are going all out to 
present the most recent advances in coal mining and preparation 
equipment and supplies. A wide variety of tools for today’s modern, 
efficient industry will be displayed—from small blasting caps to huge 
trucks and continuous mining machines. As in the past, many new 
pieces of equipment will have their “premiere” at the Coal Show. 


At the Convention sessions recognized government and industry 
leaders will discuss pressing problems facing all branches of the in- 
dustry. Experienced mining men will tell how they are boosting pro- 
duction and cutting costs, and will explore the latest developments 
in underground and strip mining, safety and coal preparation. A fea- 
ture of the program will be a special session on cost cutting for pro- 
ducers of industrial minerals. 


Nor has the entertainment side been neglected. Another gala Coal 
Miners Party has been scheduled for Wednesday evening, May 17, 
and an outstanding program of daytime social events is being arranged 
for the ladies. Plenty of time has also been left for the informal 
parties and impromptu get-togethers that add so much to the enjoy- 
ment of the AMC Coal Shows. 


Don’t forget! The next Coal Show will not be held until 1964— 
a full three years away. It stands to reason—you can’t afford to miss 
the industry’s “big event” of the year! 


FEBRUARY 1961 


| 
| 
| 
| 

| 
| 

| 
\NIN | 
| 
4 | 
| 
q > i « 


Cone crushers ac- 
count for most of 
the austenitic man- 
ganese steel used at 
Climax. Performance 
and service life are 
more consistent with 
12-2 Alloy — about 
12 percent manga- 
nese and two percent 
molybdenum — than 
with reaqular austeni- 
tic manganese steel 
_ because of lower sus- 
ceptibility to crack- 
ing around support- 
ing hooks. The 12-2 
Alloy also has better 
wear resistance 


MOLYBDENUM 


Free world production hits new 
high . . . Consumption shows 
significant increase . . . 


By J. Z. BRIGGS 


Technical Advisor & 
Director of Technical Information 
Climax Molybdenum Co. 
Division of American Metal 
Climax, Inc. 


balanced supply and de- 
mand for molybdenum charac- 
terized the year 1960. The estimated 
free-world production of 74,000,000 
lb for the first time exceeded the war- 
time record of 69,700,000 lb world 
production in 1943: 


Millions of Pounds of 
Molybdenum (Concentrate) 


1956 1957 1958 1959 1960 
(est.) 
Free World In- 
cluding USA 63 67 46 58 74 
USA alone oe 61 41 51 66 


Somewhat under a third of the 
molybdenum produced was a by- 
product of copper mining. This by- 
product production was hurt by the 
copper strike, which continued into 
the early months of 1960. On the 
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J. Z. Briggs received her S.B. degree in en- 
gineering from Stanford University and was 
later awarded an en- 
gineering degree in 
mining at the same 
school. She then went 
to Europe for further 
study and earned a 
doctorate of mining 
sciences at Leoben 
Mining Institute, 
Leoben, Austria. Her 
professional work has 
been predominantly 
in metallurgy, having 
spent ten years working on high-quality steels 
at Crucible Steel Company of America and 
continuing in similar work with Climax for 
the past 15 years. 


other hand, free-world supplies were 
augmented by about 500,000 to 
1,000,000 lb of molybdenum con- 
tained in products exported from the 
Soviet bloc. 

Apparent free-world industrial con- 
sumption held steady in the United 
States but increased significantly 
abroad: 


Millions of Pounds of 
Molybdenum 


1956 1957 1958 1959 1960 
Free World 63 61 45 61 73 
USA 39 35 27 35 34 


Outside USA 24 26 18 26 39 


(Figures for apparent industrial con- 
sumption abroad are based on foreign 
production and USA exports.) Dur- 


ing. 1960, the United Kingdom, West 
Germany and France continued as 
major importers of molybdenum. 
Consumption in Japan has grown 
considerably and Japan now ap- 
proaches France in this respect. The 
increase in apparent consumption 
outside the United States was even 
larger than the increase in foreign 
steel production. USA consumption 
remained about the same as in 1959, 
with the first half of the year much 
better than the second in line with 
steel production. 


New Deposits and Expanded 
Production Plans 


New molybdenum deposits have 
been very much in the news. Late in 
1959, an Italian firm (Mazzacurati 
and Giacomelli) publicized a Sar- 
dinian deposit said to represent about 
5,000,000 tons of ore with 0.6 per- 
cent molybdenum. So far no definite 
plans have been made for commer- 
cial exploitation. Extensive explora- 
tion has continued in Canada and sev- 
eral minor deposits have been noted. 
The Chinese Communists have again 
claimed discovery of a “very impor- 
tant” deposit in Shensi province. 

In November 1960, Molybdenum 
Corporation of America disclosed a 
large molybdenum deposit on_ its 
property at Questa, N. M., and de- 
scribed it as being of major signifi- 
cance. The new deposit is near the 
old Questa mine, which was operated 
for three decades until exhaustion in 
1956. It is said to average about 
0.25 percent molybdenite but newer 
exploration has come upon some 
zones averaging more than 0.5 per- 
cent. The company has stated that 
considerable investment and further 
exploration of the richer zones will 
be needed before mining operations 
can be initiated sometime within the 
next two to five years. 

Among the established producers, 
Molybdenite Corporation of Canada 
is opening up another level and ex- 
pects to increase operations in 1961. 
Climax Molybdenum Co., the largest 
producer in the free world, is carry- 
ing out surface and underground de- 
velopment for a third and new mining 
level. A $20,000,000 five-year pro- 
gram will soon be started to expand 
mining and milling facilities. In ad- 
dition, Climax has announced the 
commencement of development work 
at the Ceresco Ridge deposit, located 
on the Climax property in Colorado 
but away from the present ore body. 
Supplemental to bringing in these re- 
serves, extractive research on the re- 
covery of molybdenum from tailings 
is being actively pursued. 
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Molybdenum-Modified Hadfield 
Manganese Steel 


Management in the mining and 
earth-moving fields is increasingly 
aware of the economic aspects of 
wear because low unit costs are as 
important as improved technology in 
profitable recovery of low-grade ore. 
Consequently, considerable develop- 
ment work is underway to obtain bet- 
ter wear-resistant materials. Two new 
steels first introduced in mining and 
milling are particularly relevant to 
the molybdenum picture since both 
represent molybdenum modifications 
of Hadfield manganese steel, which 
in the past has generally not con- 
tained molybdenum. Moreover, they 
hold out the promise of regaining 
lost ground and expanding the mar- 
ket for austenitic manganese steel. 

The first of these modifications is 
12-2 Alloy with about 12 percent 
manganese and 2 percent molybde- 
num. This austenitic steel combines 
the high toughness and work harden- 
ability of the original Hadfield steel 
with improved resistance to flow and 
wear. The molybdenum addition is 
most effective when used with a spe- 
cial dispersion-hardening treatment. 
The 12-2 Alloy, first tried on an ex- 
perimental basis some five years ago, 
has proved so successful that increas- 
ing amounts are being produced and 
it can now be considered commercial. 
It is particularly suitable for appli- 
cations such as cone crushers involv- 
ing resistance to gouging wear. A 
four-year statistical study of standard 
cone-crusher liners at the Climax 
mine showed that the mean through- 
put was about 50 percent higher for 
dispersion-hardened 12-2 (with 1.10 
to 1.20 percent carbon) than for 
Hadfield steel. 

The favorable influence of molyb- 
denum on structure has made it 
feasible to use still higher carbon 
contents for better wear resistance 
without encountering the brittleness 
observed in conventional Hadfield 
manganese steel with carbon con- 
tents over 1.20 percent. The superior 
performance of the higher carbon 
types is illustrated by results ob- 
tained on seven-ft cone-crusher liners 
in second-stage crushing of molyb- 
denite: 


12-2 DH 


1.10 to 1.20% C 
1.25 to 1.35% C 
1.40 to 1.50% C 


Average Hours Service 
653.6 (5 pairs of liners) 
758.4 (6 pairs of liners) 
848.4 (1 pair of liners) 


The second modification, which 
was first publicized in 1960, is a six 
percent manganese—one percent mo- 
lybdenum high-carbon austenitic steel 
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Worn grizzly screen 
of 6-1 Alloy, which 
was exposed to goug- 
ing abrasion by par- 
tially crushed ore 
falling about six ft. 
The 6-1 is showing 
superior performance 
to conventional Had- 
field manganese st=el 
in this application 


designed for applications requiring a 
moderate degree of toughness along 
with a high degree of abrasion re- 
sistance. This steel has better wear 
resistance than Hadfield manganese 
steel but at the same time retains 
most of its inherent advantages in- 
cluding good ductility, ease of heat 
treatment, freedom from high residual 
stresses in heavy sections and rela- 
tively low production cost. Among 
the places 6-1 Alloy has proved satis- 
factory are grizzly screens, and ball- 
mill shell liners, low-discharge grates 
and feeder scoop lips. Wear measure- 
ments on 6-1 discharge grates, some 
of which have been in service for 
over a year, indicate that they will 
last about twice as long as medium- 
carbon pearlitic chromium-molybde- 


num steel. In addition, the 6-1 grates 
show better peening characteristics on 
the wearing face and consequently 
less plugging by worn steel balls. 
Field tests are in progress on numer- 
ous other applications. 


1961 Predictions 


Free-world production in 1961 is 
expected to be about the same as in 
1960. Industrial consumption should 
be comparable. Economic activity 
outside the United States is expected 
to remain at its high level for at 
least the first part of the year. USA 
consumption of molybdenum in the 
first quarter will be at about the same 
rate as in the last half of 1960, but 
it is expected to pick up later. 


NICKEL 


(Continued from page 117) 


steels are needed for highly stressed 
aircraft components, such as landing 
gears, and for missile parts such as 
motor cases and fuel tanks, where 
high strength combined with low 
weight are a must. Most of the steels 
in this category are nickel-bearing, 
and have nickel contents ranging to 
over 25 percent. 

An example of a low-nickel type is 
300 M, which is a modified SAE 4240 
steel with two percent nickel and 
higher contents of other alloying ele- 
ments. At the high nickel end of the 
range, the International Nickel Co. 
laboratory at Bayonne, N. J., has been 
experimenting with a series of very 
promising high-strength steels con- 
taining from 18 to 27 percent nickel. 
These steels contain aluminum and 
titanium, and are responsive to both 
transformation and _ precipitation 
hardening. 

Another relatively new alloy with a 
high potential for increased future 
use is the nine percent nickel sfeel 
developed by International Nickel 
for ultra low temperature uses. This 


steel retains its ductility at the tem- 
peratures necessary to store liquid 
gases (— 297°F for oxygen, — 320°F 
for nitrogen). The “nine nickel” steel 
was first put into commercial use in 
1952, but has just recently begun to 
come into widespread use, mainly due 
to the greatly increased need for liq- 
uid oxygen storage facilities at oxy- 
gen steel plants and missile bases. A 
potential large scale use is in contain- 
ers for the bulk transportation and 
storage of liquid methane. 


Outlook 


A look into the near future seems 
to indicate that the nickel business is 
in for continued expansion. Producers 
set a new production record in 1960 
in spite of a minor business reces- 
sion in the U. S., traditionally the 
world’s major nickel consumer. Al- 
though measures taken by the U. S. 
Government to stop the outflow of 
gold may dampen the boom in Eu- 
rope, American consumption should 
bounce back to take up any slack 
which might develop. The only dark 
cloud on the horizon appears to be the 
possibility that Cuba may be able to 
keep the Nicaro plant running and 
dump its output on European markets. 
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U.S. COAL'S FUTURE 
IN THE 
EUROPEAN ECONOMY 


U. S. coal shipments to the European Coal and 
Steel Community declined further in 1960 but 
there are grounds for long range optimism. A 
German correspondent analyzes major develop- 
ments during the past year as ECSC tries to put 
its coal house in order 
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Ruhr coal being un- 
loaded at the blast 
furnace of a German 
steel mill. West Ger- 
many is expected to 
continue imposing a 
$4.77 per ton duty 
on imported coal for 
at least two more 
years. At the same 
time, however, the 
duty-free import 
quota for coal will be 
expanded to 6,000,- 
000 tons per year 


By OMER ANDERSON 


tbo European Coal and Steel Com- 
munity has devoted 1960 to trying 
to puts its coal house in order, and, 
regarded from this perspective, the 
year has been successful for the 
industry. 

It was not a joyous year—produc- 
tion sagged still further, as did im- 
ports from the United States and the 
community’s own exports. But the op- 
timists prefer to dwell on the fact that 
in 1960, for the first time, the ECSC 
concentrated on the solution of its 
coal surplus dilemma—and made 
modest headway toward a permanent 
solution. 


1960 Is Year of Truth 


Some industry statesmen are term- 
ing 1960 the European coal industry’s 
“vear of truth.” They mean the indus- 
try shed all illusions about coal’s 
future in the European economy and 
began sweeping efforts to adjust to 
the realities of the situation. 

Henceforth, emphasis will be on 
mining less coal at a higher profit 
margin; automated efficiency, not 
sheer volume of output, is to be the 
industry’s primary concern. 

The future holds promise of still 
further reduction in mining costs— 
but in a shrinking market. 

U.S. coal shipments to the Euro- 
pean Coal and Steel Community de- 
clined further in 1960 under impact 
of the glut dating back to early 1958 
and still persisting. However, last year, 
for the first time, the “Halden”—piles 


Omer Anderson has 

been a correspond- 

ent since 1947 in 

Germany. He has re- 

ported for INS, Stars 

and Stripes, Reuters 

and North American 

Newspaper Alliance. 

He has reported on 

German mining con- 

ditions on several 
occasions in recent 
years to readers of the Mining Congress 
Journal, 
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A modern coking plant recently opened at the Matthias Stinnes mine at Gladbeck- 
Brauch in the Ruhr. ECSC experts calculate that coal consumption will fall by 15 
percent over the next few years 


of surplus coal—were diminished. 

The glut is far from over, but the 
industry has now devised realistic 
measures to cope with the surplus, 
and the problem can be said to be 
well in hand. 

In general, the ECSC coal outlook 
for 1961 is for continued adjustment 


Coal Production by ECSC Countries’ 


1957 1958 1959 1960° 

West Germany 133.2 132.6 125.6 123.5 
Saar 165 164 162 —— 
France 568 StH 582 
Italy 1.0 0.7 0.7 0.8 
Netherlands 114 #119 120 122 
Total 247.9 246.4 234.9 211.0 


1 Jn millions of metric tons (1 metric ton = 1.102 
short tons). 

2 Provisional figures. 

3 Included in German total. 
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to more modest—but realistic—goals. 
The industry has no illusions con- 
cerning a dominant role in the future 
European energy market. But con- 


siderable can be done to boost the 
profit ratio between volume and pro- 
duction costs, and the booming Eu- 
ropean chemical industry may come 
to coal’s rescue. Certainly, the Ger- 
mans are pressing hard in this direc- 
tion. 


Modest but Durable Market for 
U. S. Coal Predicted 


There is scant chance that Ameri- 
can coal shipments to Europe can be 
boosted, but there are grounds for 
long-range optimism. Europe’s Amer- 
ican coal boom was an economic 
phenomenon without parallel. While 
it is unlikely the demand for U.S. 
coal will revive to the 1957 peak 
(when the United States exported 37,- 
828,000 metric tons — 41,686,000 
short tons—to the six ECSC nations), 
there is every likelihood of a durable 
future market for American coal in 
modest amounts. 

The trend in the European industry 
is to close inefficient mines and to 
promote a free market governed by 
production costs. To the extent that 
American coal is competitive in the 
European market (and with present 
depressed shipping rates it is highly 
competitive), U.S. coal will do well. 

For the trend in the ECSC is to 
dismantle governmental protection- 
ism and introduce free competition. 
Seeming contradictions, the most 
glaring being Belgium’s discrimina- 
tion against other ECSC producers, 
in reality do not invalidate this con- 
ception of the long-range trend. Such 
counted-trends as the Belgium action 
are designed to liquidate present ar- 
chaic production and clear the way 
for normal competition. 

The adjustment of ECSC coal im- 
ports and coal and coke production 
last year to the decline in demand 
and the increase in pithead stocks 
over the two prior years is traced in 
the accompanying charts. 


Coal Imports From Other Countries’ 


Importing countries 1953 1957 1958 1959 1960" 
I. From the U.S. 

Germany 3,421 15,904 11,205 4,650 3,250 
Belgium 664 2,151 1,879 1,049 675 
France 289 6,991 2,772 774 350 
Italy 1,609 8,201 6,727 4,913 3,750 
Netherlands 701 4,581 3,237 2,625 1,850 
Total from U.S.A. 6,684 37,828 25,820 14,011 9,875 
II. From other Countries 7,139 6,131 6,025 5,146 4,520 
United Kingdom 5,085 2,635 1,634 1,238 1,125 
Poland 1,193 1,999 2,574 1,975 1,450 
U.S.S.R. 432 1,001 1,171 1,320 1,375 
Other Countries 426 495 647 632 570 

III. Total Imports by 
the Community 13,823 43,959 31,845 19,157 14,395 


1In millions of metric tons (1 metric ton = 1.102 short tons). 


2 Provisional figures. 
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ECSC Coal Consumption Will Fall 
15 Percent Over Next Few Years 


Coal still accounts for 55.3 percent 
of the total energy consumption in 
the six countries. Moreover, it is im- 
portant to point out that 65 percent 
of all the energy used in the commu- 
nity is provided from sources where 
competition between fuels exists. This 
means that there is a choice of fuels 
which can be influenced by taxation 
or other forms of regulation. 

The causes of the decline of coal 
in Europe are similar to those apply- 
ing elsewhere. One cause important 
in planning a long-range policy is 
that coal has been losing ground to 
other fuels; technology appears to be 
working against coal. 

Even the steel industry, which has 
to use coal, is learning ways of using 
much less of it for each ton of steel 
produced. 

It is calculated that by 1965 the 
six-nation requirement for energy 
will have risen to 535,000,000 metric 
tons-of-coal equivalent (590,000,090 
short tons), which is about 80,00J,- 
000 metric tons (88,000,000 short 
tons) more than at the close of 1960. 
Nevertheless, the forecast is that coal, 
far from benefiting from this rise, 
will fall behind at a steadily acceler- 
ating rate. 

Energy experts say that for coal 
even to hold its own, industrial pro- 
duction would have to rise by more 
than five percent a year, which is un- 
likely, and coal would have to be sold 
at competitive prices, which is even 
more unlikely. 

Indeed, ECSC experts calculate that 
coal consumption will fall by 15 per- 
cent over the next few years, and that 
this will mean that about 150,000 
miners will have to find new jobs. 

The impact of this new situation 
will be felt less in France than in 
Germany. France has been shifting 
its miners to other work for several 
years. Some 50,000 French miners 
have left the pits in the last decade. 

Calculated on the basis of percent- 
age of total energy consumption, 
France already uses twice as much 
petroleum as does Germany. 

It is now apparent that 244 metric 
tons per man-shift (234 short tons) 
at the face is about the break-even 
point, and that the mines being shut 
down should be the ones which can- 
not make this figure. This points to 
the great opportunity for long-range 
U.S. coal exports to Europe. 

Productivity in coal mines in the 
U.S. is about six times higher than it 
is in Europe, and, on the average, 
final pithead production costs are 
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The Zollverein mine of Gelsenkirchener Bergwerke A.G. is said to be the most modern 

mine in Europe. There has been much progress in the past year in Ruhr mine mechaniz- 

ation with 450,000 miners producing today almost the same amount of coal that 
550,000 did in 1958 


only about a third of those of Eu- 
rope. Furthermore, American produc- 
tion is quite elastic compared to that 
of Europe. 

Therefore, European producers are 
encouraged to take drastic action 
with marginal coal producers. They 
can afford to reason that should they 
miscalculate, or should there be a 
sudden unforeseen boom demand for 
coal, it will always be possible to get 
it quickly and cheaply from the United 
States. 


West Germany Expands Duty-Free 
Import Quota for Coal 


West Germany is expected to con- 
tinue imposing a 20-mark ($4.77) 
per ton duty on imported coal for at 
least two years more. At, the same 
time, however, the duty-free import 
quota for coal will be expanded by 
800,000 tons—to 6,000,000 tons per 
year. The duty-free import quota has 
been expanded at the insistence of 
U.S. and British coal industries. 

Demand and supply on the German 


coal market are coming into balance. 
At present, more coal is being sold in 
West Germany than is being pro- 
duced. During 1960, while 123,000,- 
000 tons were mined, actual sales 
totaled 127,000,000, the balance com- 
ing from the glutted stocks (which at 
the peak of the glut reached 19,000,- 
000 tons). 

In the last year about 81,000 min- 
ers have voluntarily left the pits for 
other work. This is more than was 
planned (the planning figure was 50,- 
000). Moreover, the mining industry 
complains that 85 percent of the de- 
parting miners are in the prime age 
group—between 25 and 38 years. 

The result is that instead of a 
miner surplus the industry tempo- 
rarily is short of miners. 

There has been great progress in 
the last year in Ruhr mine mechaniza- 
tion. A total of 287 Ruhr coal mines 
now are fully mechanized. Their out- 
put accounts for 36.3 percent of the 
total Ruhr coal output. This com- 
pares with only 139 mechanized 
mines in 1957, producing 15.1 per- 
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cent of this area’s production. 

Pithead stocks (“Halden”) amount- 
ed to around 12,500,000 metric tons 
(13,800,000 short tons) at the end 
of 1960. 

The miner dearth has been a boon 
to the unions, which have obtained 
the five-day, 40-hour week (the 44- 
hour week is still the rule in German 
industry ) . 

However, per man output has been 
steadily increasing. Today, the 450,- 
000 Ruhr miners produce almost the 
same amount of coal that 550,000 did 
in 1958. 

The most spectacular facet to the 
Ruhr coal glut are the plans of the 
North Rhine Westphalia state govern- 
ment for the total transformation of 
the Ruhr into an area of general 
industry. 

Traditionally, the Ruhr has stood 
—or fallen—on its two legs of coal 
and steel. Now, the state government 
plans to revamp the entire Ruhr econ- 
omy, stimulating light industry and 
heavy industries new to the area— 
primarily, the automobile industry. 

Open (the wholly owned General 
Motors subsidiary) has purchased a 
320-acre site at Bochum and will 
erect a factory employing 20,000. 
German Ford intends buying a site 
for a factory at Herten, in the Ruhr. 


Europe’s First Coal Pipeline Will 
Move 5000 tpd 


Perhaps the most spectacular mech- 
anization project is the construction 
of Europe’s first coal pipeline, which 
will link the Ruhr with northern Ba- 
varia. It is being constructed by a 
German consortium with technical 
assistance from Consolidated Coal 
Co. of Pittsburgh, Pa. 

The Ruhr-Bavaria coal pipeline will 
facilitate coal shipments to Austria. 
The German consortium consists of 
Ruhrkohlen-Beratung, coal mining 
consultants; Steinkohlenbergbau-Ver- 
ein (the Coal Mining Association) ; 
and the Society for Hydraulic Trans- 
port. 

The pipeline will be patterned after 
that built by Consolidation Coal Co. 
in Ohio in 1957, a 118-mile line in 
which coal mixed with water at a 
ratio of 1:1 is transported from the 
Georgetown coal mine to the power 
plant of Cleveland Electric Illumina- 
tion Co. at Eastlake. 

The Germans plan a slightly larger 
pipeline than the 10-in. Consol line 
and plan to move about 5000 tons 
daily. This is one of a series of spec- 
tacular mechanization projects by 
which the ECSC hopes to build a new 
technological future for European 
coal. 
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Hydraulic shaft sup- 
ports in marginal 
Ruhr mine scheduled 
to be closed. Produc- 
tivity in U. S. coal 
mines is about six 
times higher than 
European operations 


Despite twisting Ruhr 
seams which defy 
mechanization, per 
man output has been 
steadily rising 


Panorama view of mine shutdown at Essen because of high production costs. It is now i 
apparent that 234 short tons per man-shift at the face is about the break-even point, 
and that the mines being shut down should be the ones which cannot reach this rate 


MINING CONGRESS JOURNAL 


j 
‘ 
a q 4 4 
2 
4,8 
| 
| 
4 » 33 We 
4 
‘ 


Ohio Brass 4-Way Expanding Anchors 
hold in both soft shale and hard rock 


*" GO UP FAST... 4-way expansion begins with the first turn 
of the wrench. 

* DEVELOP TOP HOLDING POWER with easy wrenching effort 
... 150 “foot pounds’”’ of torque gives bolt tensions of 9000 
pounds. 

WORK IN CLOSE QUARTERS ...0O-B engineers developed 
these anchors underground. Personal knowledge of mining 
problems enabled them to design units that are especially 
suited to your needs. 

GET SERVICE for your roof bolting problems...see your 
local O-B representative or write CANADIAN OHIO Brass Co., 
Ltp., NIAGARA Fatts, ONT. Ohio Brass Co., Mansfield, Ohio. 


HOLAN 
PORCELAIN INSULATORS + LINE HARDWARE + CAPACITORS + LIGHTNING ARRESTERS 
BUSHINGS + HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES + BRONZEVALWES 


0-B Bail Type Expansion 
Shell and Plug 


10044-M 
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SELECTIVE MINING ABILITY DELIVERS CLEANER 


CM38 


G “TOUCH AND GO” VERTICAL ACTION 


REMOVES COAL—THEN RETURNS TO CUT THE BONEY ABOVE! 


The Selective Mining capacity of the Lee- Using this method the Miner first mines the 
Norse Miner means a cleaner product coal—then by “‘touch and go”’ command the 
delivered to the tipple with a resultant cutters speedily raise upward to cut the rock 
reduction in preparation costs. or boney. 


Comfortably seated in front of 
allcontrols,theoperator gets’. 
immediate response to his 
‘‘touch and go"’ commands. 


EN Lee - Horse Company CHARLEROI, PENNA. 


SPECIALISTS IN COAL MINING EQUIPMENT 


Coal High or Low?... Sfoe-Noue MINERS keep production on the go! 
’ 
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COAL... CUTS COSTS 


and CM48 MINERS 


gives the Lee - lode Miners these 3 features: 


1. SELECTIVE MINING ABILITY 


‘‘Sweeping” up the unwanted material, the ‘“Touch and go” vertical control enables a 
Miner loads it separately into cars for haul- —_ hundred per cent extraction of high and low 
age to the disposal area. coal seams from 42 inches to 120 inches. 
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As Viewed by HENRY |. DWORSHAK of the American Mining Congress 


OLLOWING his inauguration 

January 20, President John F. 
Kennedy moved rapidly to advise 
Congress of legislative action he be- 
lieves is urgently needed “to restore 
momentum to the American econ- 
omy,” the state of which he termed 
“disturbing.” 

He proposed early enactment of 
laws which would (1) provide Fed- 
eral aid in redevelopment of dis- 
tressed areas; (2) authorize Federal 
grants to States to extend duration of 
unemployment compensation bene- 
fits; (3) increase the minimum 
hourly wage from the present $1 to 
$1.25 over a two-year period; and 
(4) liberalize Social Security bene- 
fits, with an increase of one-quarter 
of 1 percent in the tax on employers 
and employees to finance the in- 
creased benefits. 

But, he told Congress, domestic 
problems “pale when placed beside 
those which confront us around the 
world.” The Administration will re- 
appraise “our entire defense strat- 
egy,” he stated, and later will seek 
Congressional authority “to establish 
a new and more effective program for 
assisting the economic, educational 
and social development of other 
countries and continents.” 


NEW SECRETARY OF INTERIOR 
AIR VIEWS AT HEARING 

Stewart L. Udall, former Arizona 
Congressman who is Secretary of the 
Interior in the new Cabinet, has no 
predetermined views as to what 
method the Government should use in 
attacking problems of the minerals 
industries but plans to give the matter 
“very close study.” 

The Secretary gave his views on 
this and other subjects of interest to 
the mining industry at a Senate In- 
terior Committee hearing prior to his 
confirmation by the Senate last 
month. 
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Washington 
Highlights 


PRESIDENT: Submits anti-reces- 
sion proposals to Congress 


INTERIOR: New Secretary quizzed 
by Committee 


FUELS POLICY: Support grows for 
study by Congress 


TREASURY: New tax policy chief 
named 


WILDERNESS: Hearings slated on 
new bill 


LEAD-ZINC: Bills seek subsidies, 
import taxes 


COPPER: International stabiliza- 
tion proposed 


GOLD: President dims prospects 
for higher price 


URANIUM: Congress gets report 
on ore reserves 


NATURAL GAS: Supreme Court 


rules in “end use” case 


Udall said he hoped the Adminis- 
tration can come up with minerals 
programs “that will be sound and that 
can win the concurrence of Con- 
gress.” He indicated that he would 
give consideration to the use of im- 
port quotas, import taxes or subsidies 
to help hard-pressed segments of the 
industry, but pointed out that “mat- 
ters that affect international trade cut 
across Departmental boundaries and 
I alone will not make policy in this 
area.” 


He also spiked rumors prevalent 
in Washington that the position of 
his Assistant Secretary for Mineral 
Resources would be abolished. “This 
is a very vital assistant secretary- 
ship,” he stated. “Some very urgent 
problems must be handled by it and I 
hope we can find someone of first- 
rate competence to fill that post.” 
(Current Washington reports, sup- 
ported by usually reliable sources, 
hint that John Kelly, an independent 
oil producer of Roswell, New Mex- 
ico, will be named to this sub-cabinet 
office. ) 

Udall stated his belief that the mul- 
tiple-use concept with respect to pub- 
lic domain lands “is a wise one,” but 
he hopes Congress will also enact 
“some kind of wilderness program.” 


PROPOSED FUELS STUDY 
GETS STRONG SUPPORT 

The Nation’s coal mining industry 
may achieve this year one of its 
major goals—initiation of a Congres- 
sional study of U. S. fuel reserves and 
potential rates of consumption as a 
basis for determining whether formu- 
lation of a comprehensive national 
fuels policy is necessary to assure fu- 
ture availability of various fuels. 

A resolution to provide for this 
study has been sponsored by 55 Sena- 
tors—more than half of the total 
Senate membership of 100—and by 
37 Representatives. As proposed, the 
study would be made over a two- 
year period by a joint committee of 
eight members of each House. The 
committee would report its findings 
and any legislative recommendations 
to the regular standing Committees 
for further consideration. 

Prospects for adoption of the reso- 
lution are enhanced by the fact that 
representatives of the petroleum in- 
dustry, at best lukewarm toward such 
a study during the past two years, 
have now endorsed the idea. 
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NEW TREASURY OFFICIAL 

FAVORS TAX LAW CHANGES 

Stanley S. Surrey, a Harvard Uni- 
versity law professor who was Tax 
Legislative Counsel in the Treasury 
Department during the Truman ad- 
ministration, has been appointed by 
President Kennedy as an Assistant 
Secretary of the Treasury. He will be 
in charge of tax policy. 

Surrey’s appointment may presage 
changes in Federal tax laws. He is on 
record as favoring elimination of the 
Federal tax exemption for interest on 
State and municipal bonds, tighten- 
ing the capital gains treatment and 
increasing the capital gains rate, tax- 
ing Social Security retirement pay- 
ments and eliminating the retirement 
income credit, eliminating the per- 
sonal deduction for sales and excise 
taxes, putting a ceiling on the deduc- 
tion for personal interest and prop- 
erty taxes, withholding of taxes on 
dividends and interest, reduction of 
top individual rates to about 65 per- 
cent, and (as revenue needs permit) 
reduction in the lower bracket rates. 

With respect to natural resource 
taxation, Surrey has expressed the 
opinion that an “objective and com- 
prehensive study” is needed to deter- 
mine whether percentage depletion is 
justified in the national interest. 

President Kennedy has indicated 
he wants Congress to overhaul the 
tax provisions dealing with income 
from foreign sources, in an effort to 
help stem the flow of gold abroad. 
Surrey has in the past indicated he is 
opposed to “tax sparing” provisions 
which would eliminate U. S. tax on 
income as to which foreign countries 
grant an incentive exemption. 


WILDERNESS PRESERVATION 
BILL SCHEDULED FOR HEARINGS 

Chairman Anderson (Dem., N.M.) 
of the Senate Interior Committee has 
announced that a public hearing will 
be held in Washington February 
27-28 on the latest version of a bill 
to establish a National Wilderness 
Preservation System composed of 
many millions of acres of Federally 
controlled land, most of which is sit- 
uated in the western States. Senator 
Anderson is one of the measure’s 14 
sponsors in the Senate; several Rep- 
resentatives have introduced similar 
bills in the House. 

The measure would provide that 
the general mining laws would cease 
to apply to national forest and other 
public domain areas included in the 
Wilderness System, but would give 
the President authority to permit 
prospecting and mining on Wilder- 
ness land if and when he thinks it 
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desirable with respect to any particu- 
lar area. 

Legislation of this type has been 
vigorously opposed by the American 
Mining Congress. In the Declaration 
of Policy adopted at its Las Vegas, 
Nev., convention last year, the AMC 
said any action to “preclude or ob- 
struct or limit access to or utilization 
of the mineral and other natural re- 
sources on the public domain” would 
be contrary to the public interest. 

The Mining Congress has arranged 
to have a witness express the indus- 
try’s views during the two-day 
hearing. 


LEAD-ZINC BILLS PROPOSE 
SUBSIDIES, IMPORT TAXES 

Congressmen from mining States 
have again introduced legislation 
aimed at giving the domestic lead- 
zinc mining industry, suffering from 
depressed prices and curtailed pro- 
duction, a “shot in the arm.” 

One of these proposals is identical 
to a bill vetoed last year by President 
Eisenhower. It would establish a pro- 
gram of Federal subsidies to small 
domestic producers of lead and zinc 
ores and concentrates designed to 
give them the difference between 
their actual receipts from sales and 
what they would have received at 
market prices of 17 cents per pound 
for lead and 1414 cents for zinc. Pay- 
ments could be made only to produc- 
ers whose production from any single 
operating unit does not exceed 2,000 
tons of lead and 2,000 tons of zinc 
(recoverable content); a producer 
could receive payment with respect 
to only one such unit in any one 
State or mining district. The five- 
year program would be financed by 
Congressional appropriations. 

The other measure would combine 
a somewhat similar subsidy program 
with a new system of import taxes, a 
portion of which would be applicable 
only when lead and zinc prices are 
below specified “peril points.” Under 
this subsidy program, each domestic 
producer would be eligible for pay- 
ments on not more than 2,000 tons 
of each metal (recoverable content) 
to make up the difference between 
prices actually received and market 
prices of 16 cents per pound for both 
metals. Receipts from lead-zinc im- 
port taxes would be earmarked to help 
finance payments. 

The bill would also replace present 
tariff duties on lead and zinc with 
permanent import taxes of 2 cents per 
pound on lead and zinc metal and 1.4 
cents per pound on metal in ores 
and concentrates. Temporary import 
taxes of the same amounts would 


also be levied in the case of either 
metal when its market price is less 
than 1314 cents per pound and re- 
main in effect until the price reaches 
141% cents, based on quarterly price 
determinations. 

Compensatory import taxes would 
also be levied on the lead or zinc 
content of various manufactured arti- 
cles; these taxes would be in addition 
to present import duties. 

No Committee action has yet been 
taken on either proposal. 


INTERNATIONAL STABILIZATION 
OF COPPER IS URGED 

Senate Majority Leader Mike Mans- 
field of Montana has urged President 
Kennedy to consider calling an in- 
ternational copper conference to sta- 
bilize prices and encourage produc- 
tion on a year-round basis. In making 
the request, the Senator pointed to 
the “difficult economic situation” that 
exists in western mining camps “rela- 
tive to the fall in the price of copper 
and an oversupply of the red metal 
in this country and throughout the 
world.” 

Mansfield later told the Senate that 
he has been opposed to cartels but 
now believes “that in special situa- 
tions they can perform a good, strong 
and worthwhile industrial use.” 


PRESIDENT PLEDGES TO KEEP 
GOLD PRICE AT $35 

In his first State of the Union mes- 
sage to Congress, President Kennedy 
dashed gold miners’ hopes for eco- 
nomic redress by pledging that his 
Administration will not take any ac- 
tion to increase the price of gold from 
its 27-year level of $35 an ounce. 

Kennedy acknowledged that the 
Nation’s deficit in international bal- 
ance of payments, which in the past 
three years has resulted in a gold out- 
flow of nearly $5 billion, “is cause for 
concern—but it is not cause for 
despair.” 

He told Congress that “our mone- 
tary and financial position remains 
exceedingly strong” and that he 
would not take any action to increase 
the price of gold, to impose exchange 
controls, to fall back on restrictive 
trade policies, or to weaken U. S. com- 
mitments around the world. “This Ad- 
ministration will not distort the value 
of the dollar in any fashion,” he de- 
clared. “That is a pledge.” 

One week later the President in- 
formed Congress that President Eisen- 
hower’s recent Executive Order for- 
bidding the holding of gold abroad 
by Americans will be maintained, “It 
was fully justified om grounds of 

_equity,” Kennedy said., “It will also 
(Continued on page 141) 
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MATERIAL 
CONVEYING 
EQUIPMENT 


The only basic design 
changes in feeders in 
the past generation. 


NATIONAL IRON COMPANY 


50th Avenue West and Ramsey Street a Duluth 7, Minnesota 


Subsidiary of Pettibone Mulliken Corporation, Chicago 51, Illinois 
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Cecil H. Underwood, former 
Governor of West Virginia, was re- 
cently elected a vice president of Is- 
land Creek Coal Co. He will be re- 
sponsible for the company’s public 
relations activities. Underwood was 


C. H. Underwood 


J. J. Foster 


the Republican nominee from West 
Virginia for the U. S. Senate in 1960. 
Before being elected Governor of 
West Virginia in 1956, he had served 
six terms in the State House of Dele- 
gates. 

Island Creek also announced that 
John J. Foster, vice president—pub- 
lic and industrial relations, has re- 
tired. Foster began his career with 
Island Creek over 50 years ago as a 
clerk, advancing to general manager 
of operations. In 1948 he was made 
assistant to the president and in 1952 
vice president—public and industrial 
relations. He will remain active in 
company affairs on a consulting basis. 


Ciaude O. Stephens, president 
of Texas Gulf Sulphur Co., has suc- 
ceeded Fred M. Weison as chief 
executive officer. Nelson has retired. 
Stephens, who 
has been _presi- 
dent of Texas 
Gulf since 1957, 
has been with the 
company since 
1932. Early in 
his career with 
Texas Gulf, he 
was a field en- 
gineer and later 


C. O. Stephens 

became manager of its Wyoming op- 
erations. In 1951 he became manager 
of the gas department and in 1952 
was elected a vice president. He has 
been a director of the company since 
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1956. Stephens is a member of the 
Western Division Board of Gover- 
nors of the American Mining Con- 
“gress. 

Nelson was with Texas Gulf for 34 
years and served as chief executive 
officer since 1951 when he became 
president. He was named chairman 
in 1957 and continued as chief execu- 
tive. 


William Bellano, formerly presi- 
dent and chief executive officer of 
Gulf Sulphur Co., was recently ap- 
pointed executive vice president of 
Glen Alden Coal Co. division of Glen 
Alden Corp. 


Oscar W. Bilharz has resigned as 
director of the office of Minerals Mo- 
bilization to return to private life. 
Bilharz, formerly president of the 
O. M. Bilharz Co. in the Tri-State 
zinc and lead mining district, came 
to the OMM as consultant in 1956 
and later that year was appointed co- 
ordinator for base metals. In 1959 he 
was designated acting director of the 
Office and in 1960 was appointed 
director. 


Henry T. Mudd, president of 
Cyrpus Mines Corp., and Arthur B. 
Homer, chairman of Bethlehem 
Steel Corp., have been named to the 
33-member United States Advisory 
Council for the International Indus- 
trial Conference to be held in San 
Francisco in September. 


Thomas W. Childs and Wallace 
Macgregor, vice presidents of Amer- 
ican Metal Climax, Inc., have been 
elected directors of the company. 
They fill vacancies left by the death 
of Hans A. Vogeistein and the resig- 
nation of Weston G. Thomas. 
Childs, in addition to being vice 
president of the company, is the 
president of its subsidiary, South- 
west Potash Corp. He is also a di- 
rector of the American Potash Insti- 
tute and Bikita Minerals (Private) 
Limited. 

Macgregor, in addition to being 
vice president of American Metal Cli- 
max, is president of its Climax Molyb- 
denum Co. Division. He first joined 


Climax Molybdenum in 1950 and 
after serving as its treasurer became 
controller of American Metal. Mac- 
gregor was a vice president of Home- 
stake Mining Co. from 1958 to 1960, 
at which time he rejoined Climax as 
president. 


Donald Markle, chairman of the 
board and president, Jeddo-Highland 
Coal Co. has been awarded the Ers- 
kine Ramsay Gold medal by the 
American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. 
The Ramsay Medal recognizes dis- 
tinguished achievement in coal min- 
ing. 


Paul Bailly 
has been ap- 
pointed president 
of Bear Creek 
Mining Co., do- 
mestic explora- 
tion subsidiary of 
Kennecott Cop- 
per Corp. Bailly 
joined Kennecott 
in 1952 and has been district geolo- 
gist for the Central District of Bear 
Creek in Minneapolis since 1957. He 
will now be located at the company’s 
head office in Salt Lake City. 


Wilmer H. Kingsford has been 
appointed assistant to the chairman 
of the board of Freeport Sulphur Co. 


C. W. Robinson, previously gen- 
eral manager, Marcona Mining Co., 
has been appointed executive vice 
president and managing director of 
the San Francisco based company. 


S. K. Droubay, vice president 
and general manager, United Park 
City Mines Co., has been elected 
president of the Utah Mining Asso- 
ciation. Elected first, second and 
third vice presidents, respectively, 
were F. C. Green, assistant to the 
general manager, Western Mining Di- 
visions, Kennecott Copper Corp.: 
Mitchell Melich, president, Ura- 
nium Reduction Co.: and J. P. O’- 
Keefe, general manager of the Utah 
Copper Division, Kennecott Copper 
Corp. 


Archibald McNair Morrison, 
Jr., was recently named manager of 
the Somerset, Colo., coal mines of 
Columbia-Geneva Steel Division, 
U. S. Steel Corp. Morrison, who 
joined the company as a junior min- 
ing engineer in 1952, was previously 
unit foreman at the Geneva mine. The 
Somerset mines until recently had 
been operated under lease by Miner- 
als Development Corp. of Colorado. 
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Weston Bourret and A. M. Wil- 
son were recently elected vice presi- 
dents of Utah Construction & Mining 
Co. Bourret had been manager of 
mineral developments and geology 
while Wilson was manager of mining 
operations. 


Robert W. Bell, superintendent 
of pits, Erie Mining Co., has been 
transferred to the Cleveland office of 
Pickands Mather & Co. where he will 
direct investigations of potential min- 
ing properties. 

Pickands Mather also announced 
that Walter L. Thomte, superin- 
tendent of Lake Mining Co., and 
James E. Schelske, superintendent 
of Bennett Mining Co., have been 
given new positions within the com- 
pany. Thomte became superintendent 
of mining at the Hoyt Lakes, Minn., 
operations of Erie Mining Co. while 
Schelske assumed the post of assist- 
ant superintendent of mining at Hoyt 


Lakes. 
Harry P. Croft has joined Cop- 


per Range Co. as vice president—re- 
search and sales engineering. He was 
formerly with Chase Brass & Copper 
Co. and Kennecott Copper Corp. 


William W. Watson has suc- 
ceeded William A. Robins as man- 
ager of mines, Great Northern Iron 
Ore Properties. Robins has retired. 


Kenneth J. Kutz, formerly mine 
superintendent for Lakeview Mining 
Co., has been named mine superin- 
tendent of Sunshine Mining Co. 


Lester Ziffren has been named 
director of public relations, Kenne- 
cott Copper Corp. Ziffren had pre- 
viously been public relations direc- 
tor for Braden Copper Co.. Chilean 
subsidiary of Kennecott. 


William C. Peters has joined 
the Nevada Mines Division of Kenne- 
cott Copper Corp. as division geolo- 
gist. He was formerly a geologist in 
the Mineral Development Depart- 
ment, Food Machinery and Chemical 
Corp. 


Three promotions of supervisory 
personnel at its West Virginia mines 
have been announced by Eastern Gas 
and Fuel Associates. R. W. Thomas, 
formerly resident engineer at the 
Kopperston mine at Kopperston, has 
been promoted to superintendent of 
Stotesbury No. 10 mine at Helen, 
succeeding K. S. Hobbs. Hobbs 
was transferred to the company’s 
Stores Division as assistant to the 
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general manager. E. P. Sheriff, for- 
merly resident engineer at the com- 
pany’ Keystone mine at Keystone 
has succeeded Thomas as resident en- 
gineer at Kopperston, and he in turn 
has been succeeded by W. W. Mabe, 


formerly transitman at the Keystone. 


Robert L. Edwards has been ap- 
pointed geologist in the Mineral De- 
velopment Department, Food Ma- 
chinery and Chemical Corp. He hed 
been a geologist with J. R. Simplot 
Co. 


Frederick G. Michels has been 
appointed director of safety at White 
Pine Copper Co. He had been man- 
ager of safety, claims and employ- 
ment for all North Range Mining Co. 
operations in Michigan and Minne- 
sota since 1949. Prior to that, he was 
a sales and service engineer with 
Mine Safety Appliance Co. and had 
also been employed by Copper Range 
Co., the parent of White Pine, from 
1929-1933 and 1936-1940. Michels 
has been active in the Lake Superior 
Mines Safety Council for the past 20 
years, serving as vice president in 
1956 and as president in 1957. He is 
presently a member of the Council’s 
Executive Policy Committee. 


John Adkins, Jr., was recently 
named preparation foreman at the 
River King mine of Peabody Coal 
Co. 


H. B. James, who has wide pro- 
duction and management experience 
in the mining field in both the U. S. 
and foreign areas, was recently ap- 
pointed secretary-treasurer and direc- 
tor of American Exploration & Min- 
ing Co., a wholly owned subsidiary 
of Placer Development, Ltd. He suc- 
ceeds D. de S. Duke, who retired 
after 27 years with the Placer group 
of companies. 


Richard L. Buchheit recently 
joined Texas-Zinc Minerals Corp. at 
its San Juan County, Utah, opera- 
tions as a mining geologist. He had 
been with the Minnesota Geological 
Survey. 


George L. May recently succeeded 
Jerome C. White as division super- 
intendent of the Cambria Division, 
Bethlehem Mines Corp. White has re- 
tired. May, who joined Bethlehem in 
1951, will be in charge of No. 31 
mine at Nanty-Glo, Pa. He was pre- 
viously assistant to White. 

Bethlehem Mines also announced 
the retirement of Charles S. Cress- 
man and the appointment of C. J. 
Hannigan to succeed him as chief 
engineer. Hannigan has been with 
the company since 1949. He was pre- 
viously with Bird Coal Co. and had 
also worked for Sonman Shaft Coal 
Co. and Emmons Coal Mining Co. 
before joining Bethlehem. He served 
as assistant chief engineer until his 
recent promotion. 


OBITUARIES 


Richard A. Squires, 38, a mem- 
ber of the American Mining Con- 
gress’ public relations department. 
died January 7 
in an Arlington, 
Va., hospital af- 
ter a lingering ill- 
ness. 

A journalist by 
education and 
vocation, Dick 
Squires began his 

professional ca- 
reer with the Salt Lake Tribune in 
1943 and for eight years was respon- 
sible for news coverage of the Utah 
State Capitol and sessions of the Utah 
Legislature. He came to Washington 
in 1953 as administrative assistant to 
former Rep. William A. Dawson of 
Utah. In 1958 he took an administra- 
tive position with the Department of 
the Interior, joining the American 
Mining Congress the next year. 
In addition to being widely known 


for his keen analysis of Congres- 
sional activities Dick was especially 
loved by his co-workers for a sym- 
pathetic ear and his ever-present 
sense of humor. 


Alfred J. Walker, 52, general 
manager of Slab Fork Coal Co., died 
January 6 in Bluefield, W. Va. He 
had been affiliated with Slab Fork 


for 25 years. 


Lee Long, 92, former vice presi- 
dent and general manager for Clinch- 
field Coal Corp. at Dante, Va., died 
December 23 in Richmond, Va. 

Mr. Long, associated with Vir- 
ginia’s coal industry for 50 years, 
organized the Kenneys Creek Colliery 
Co. and later became general superin- 
tendent of Clinchfield’s mines in Rus- 
sell and Wise Counties, Va. When 
he retired in 1943, he was vice presi- 
dent and general manager of the 
company. 
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Fourth Symposium on Rock 
Mechanics 


Both theory and practice will be 
covered by papers to be presented at 
the Fourth Symposium on Rock Me- 
chanics, to be held at Penn State 
March 30 to April 1. The program 
consists of four technical sessions on: 
(1) behavior of rock under static 
loading, (2) behavior of rock under 
dynamic loading, (3) measurement 
of rock properties and stress instru- 
mentation, and (4) ground control 
and subsidence. Papers to be pre- 
sented include stress adjustment by 
roof control, behavior of rock beams 
under impact, new developments in 
physical properties measurement, pho- 
toelastic determination of stress ad- 
jacent to a cratered surface, stress 
waves from rock bursts, fracture pat- 
terns around underground openings, 
prestressed concrete pillars, stress dis- 
tribution in rock beneath a drill bit, 
brittle fracture phenomena in rock, 
and anchorage slippage in roof bolt- 
ing. 

The symposium is under the joint 
sponsorship of the departments of 
mining at Colorado School of Mines, 
University of Minnesota, Missouri 
School of Mines & Metallurgy, and 
the Pennsylvania State University. 
Missouri joins the other institutions 
for the first time this year in sponsor- 
ing the symposia which rotate among 
the schools on an annual basis. 


Use of Fire-Resistant 
Fluids Recommended 


The Mine Rescue Veterans of the 
Pittsburgh District, Pittsburgh, Pa., 
presented and approved the follow- 
ing resolutions at its annual meeting 
on December 14, 1960. 

1. The Veterans’ organization com- 
mends the oil industry for its efforts 
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in bringing into being the new fire- 
resistant fluids and in promoting 
their use. 

2. Fire-resistant fluids have evolved 
to the level of perfection and prac- 
ticability that the Mine Rescue Vet- 
erans go on record recommending 
that the industry adopt these fluids 
in all hydraulically driven equipment. 


MCJ INDEX FOR 1960 
NOW AVAILABLE 


A complete index of the edi- 
torial material published in Min- 
ing Congress Journal during 
1960 is now being printed. It 
contains alphabetical listings of 
both subjects and authors for 
MCJ Volume 46. If you wish a 
copy please write to Mining Con- 
gress Journal, 1102 Ring Bldg., 
Washington 6, D. C. 


Kennecott Sells Interest in 
Two Gold Mines 


Kennecott Copper Corp. has sold 
its interest in two South African gold 
mines—Virginia Orange Free State 
Gold Mining Co. and Merriesprint 
(Orange Free State) Gold Mining 
Co. The purchaser is a South Afri- 
can company formed by a syndicate 
headed by Charles W. Engelhard, 
chairman of Rand Mines, Ltd., of 
Johannesburg. 

Kennecott is to receive approxi- 
mately $10,000,000 in five equal an- 
nual installments starting December 
1, 1961, together with a 20 percent 
interest in any net income and capital 
gains of the purchasing company. 
The amount Kennecott might receive 
under this 20 percent provision is 
limited to a maximum of approxi- 
mately $7,000,000. 

Under an agreement with the mem- 


bers of the syndicate Kennecott will 
have the right, after receiving the 


$10,000,000, to acquire, if then 
deemed advisable, 20 percent of the 
outstanding stock of the purchasing 
company upon cancellation of its 
above 20 percent interest. 


ILO Considers Social Consequences 
of Declining Coal Production 


Stephen F. Dunn, president of Na- 
tional Coal Association, was the U. S. 
employers’ delegate to the recent In- 
ternational Labor Organization tech- 
nical meeting “to study the social con- 
sequences of the crisis in the coal 
mining industry.” Other U. S. dele- 
gates to the meeting in Geneva, 
Switzerland, January 16-26, were 
Paul K. Reed, special international 
representative, United Mine Workers 
of America; and Harry Weiss. ex- 
ecutive director, Manpower Adminis- 
tration, U. S. Department of Labor. 

The governing body of ILO in 
March 1960 authorized the calling of 
a tripartite technical meeting, with 
delegates representing management, 
labor and government, from Belgium, 
France, West Germany. Japan, th 
Netherlands, the United Kingdom and 
the United States. 

The delegates considered the social 
consequences of declining coal pro- 
duction and diminishing employment 
of miners in major coal-producing 
countries, and made recommendations 
to the governing body of ILO. 


American Zinc to Reopen 
Oklahoma Mill 


The Barbara J. Mill of American 
Zinc, Lead & Smelting Co. is being 
reconditioned and will be opened as 
a custom mill no later than March of 
this year. Locaied near Cardin, Okla., 
the mill, which has been idle for 
three years, is expected to be oper- 

(Continued on page 137) 
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WITH ANOTHER FIRST 


ONE PIECE 


FORGED TACO 


Hi POINTS are carefully formulated of High Alloy Nickel Steel, ieoutior 
forged for greater density and uniform grain flow. Then heat treated in 
electronically controlled hydrogen atmosphere furnaces, creating extreme 
hardness and resistance to high impact. 


Hity has a point for every type 


of digging job, and for every 
make and model of digging equipment. 


SPEGIALISTS piccinc ror over 30 vears 
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ating at 25,000 tons of ore per 
month by the end of the second quar- 
ter. Ores will be supplied by inde- 
pendent mine lessees located within 
trucking distance of the plant. The 
principal sources of material will be 
from various mining operations of 
O. L. Green of Columbus, Kan., and 
from the Helen H. Mining Co. under 
the management of Claud R. Jones, 


Miami, Okla. 


Coal Mine Uses Plastic Stemming 
Bags Filled With Water 


Plastic stemming bags filled with 
water are now being used by Sigma 
Colliery in the Orange Free State, ac- 
cording to the November 1960 issue 
of Coal and Base Minerals of South- 
ern Africa. This coal mine is among 
the first in South Africa to use these 
bags extensively and with great suc- 
cess. 

Results in the colliery show 80 
percent less dust after firing, 1214 
percent less explosives used (which 
more than pays for the use of water 
stemming bags) and the virtual elimi- 
nation of plus six-in. material in the 
run-of-mine coal. These large pieces 
of coal previously interfered with the 
efficient loading of shuttle cars and 
caused damage to chutes and idlers 
on underground conveyors. 

About 7000 stemming bags can be 
prepared on the surface by two men 
in an eight-hr shift. Some 4000 bags 
are presently being used at Sigma per 
day. 


ALSO ... 


A 14-eu yd electric power shovel 
is being used by Truax-Traer Coal 
Co. exclusively for coal loading at a 
strip mine near DuQuoin, Ill. 
Equipped with a 42-ft boom, the 
shovel is believed to be the largest 
coal loading machine now in opera- 
tion. 


Atlas Powder Co. closed its Sen- 
ter dynamite plant near Houghton, 
Mich., December 16. This was the 
final phase of the company’s plan to 
consolidate all its explosives manu- 
facturing facilities at fully-integrated 
ammonium nitrate and dynamite 
plants. Atlas has two such plants at 
Tamaqua, Pa., and Joplin, Mo. The 
policy resulted from what the com- 
pany calls a realistic appraisal of the 
effect of ammonium nitrate replace- 
ment of dynamite in a large part of 
the industrial explosives market. 


(Continued on page) 
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PROFESSIONAL LISTINGS 


AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 
Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA. 
BRANCHES: MANHASSET, N.Y. © ATLANTA, GA. 
A Nationwide Service 


THERON G. GEROW 
Mining Consultant and Engineer 


3033 Excelsior Boulevard 
Minneapolis 16, Minnesota 


MOTT CORE DRILLING CO. 


Contractors 


Exploration of Coal Properties. Guarantee satisfactory 
coal cores. inside Mine Drilling. Pregrouting, Mine 
Shafts. Large diameter holes. 

828-846 — 8th Avenue 

Huntington 17, W. Va. 


J. W. WOOMER & ASSOCIATES 
Jed: Mini R. 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


HENRY W. OLIVER BLDG. 
Pittsburgh, Penna. 


CLASSIFIED ADVERTISEMENTS 


4 EUCLID 
COAL HAULERS 
AVAILABLE NOW 
MODEL 77FDT-121W 
33.5 CY Struck 
48.5 CY Heaped 


Excellent Condition 
Good Rubber 


MOUNTAINEER EUCLID, INC. 
P.O. Box 8205 
South Charleston, West Virginia 


Phone — POpular 8-7389 


Save 30% on Near NEW 
PORTADRILL 6TA 
BLAST HOLE DRILL 
used 500 hours only 
Portadrill Rotary drill mounted on 9U series 
74” ga. turbocharged Cat D6 tractor with 18” 
grousers, electric starter, 6A dozer, (no blade), 
No. 46 hyd. control and rear PTO. 
Drill unit includes 37’ mast with 28/2’ x 4/2” 
round slotted kelly bar; 2 rotary compressors 
with 868 CFM max. capacity; 8” Roto-cone 
dust collector; water spray injection; Hyd. 
leveling jacks; patented safety features, etcs. 
Ideal for use on up to 8” blast holes. Will 
discount 30% from original price. Ask for 
complete details or inspect unit at our factory. 


The WINTER-WEISS Co. 
2201 Blake St. Denver 5,Cole. MAin 3-6231 


THE REPORT CORNER 


Recent Publications of 
Interest to Mining Men 


“The Biennial Report of the State Geol- 
ogist for Fiscal Years 1958-59 and 
1959-60,” by Allen F. Agnew. South 
Dakota State Geological Survey, 
Vermillion, S. D. 


Minerals Report 7, “The Mineral Indus- 
try of South Dakota in 1959,” by 
D. H. Mullen and Allen F. Agnew. 
South Dakota State Geological Sur- 
vey, Vermillion, S. D. 


U.S.B.M. Information Circular 7979, “‘In- 
jury Experience in the Nonmetal In- 
dustries (Except Stone and Coal), 
1956 and 1957,” by John C. Machi- 
sak, Naomi W. Kearney, and Hazel 
M. Keener. Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Price 
45 cents. 


Bulletin 18, “Columbium-Rare-Earth De- 
posits, Southern Ravalli County, Mon- 
tana,” by Frank A. Crowley. Free on 
application to the Montana Bureau 
of Mines & Geology, Room 203-B, 
Main Hall, Montana School of Mines, 
Butte, Mont. 


Miscellaneous Map No. 6, “Map of 
Indiana Showing Crude Oil, Natural 
Gas, and Refined Petroleum Products 
Pipelines,” by Frank H. Walker and 
R. Dee Rarick. Publications Section, 
Geological Survey, Indiana Depart- 
ment of Conservation, Indiana Uni- 
versity, Bloomington, Ind. Price $1.00 
plus 10 cents for packaging and 
mailing. 


Bulletin No. 46, ‘Bibliography and In- 
dex of the Geology and Mineral Re- 
sources of Washington 1937-1956,” 
by William H. Reichert. Department 
of Conservation, Olympia, Wash. 
Price $2.00. 


U. S. Geological Survey Professional 
Paper 400-A, “Geological Survey Re- 
search 1960—Synopsis of Geologic 
Results.” Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Price 
$1.00. 


U.S.B.M. Information Circular 7977, “In- 
jury Experience in the Metal Indus- 
tries, 1956 and 1957,” by John C. 
Machisak, Naomi W. Kearney and 
Elizabeth B. Dixon. Superintendent of 
Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. 
Price 50 cents. 


Circular 300, “Mineral Production in 
Illinois in 1959,” by W. L. Busch. 
Division of Illinois State Geological 
Survey, Urbana, Ill. 
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roof bolts oui: 
expansion shells 


The unique double expansion featurc 
of all Pattin expansion shells insures 
dependable roof support, in hard or 
soft roof conditions. Their double 
holding power guards against failure 
— even under a 20 ton pull! 


Pattin features include a parallel 
contact with the hole, and no definite 
drilling depth is required, as the shell 
can be securely anchored at any place 
in the hole. They anchor solidly and 
will not turn while being tightened. 
Wedge and shell are assembled in a 
manner to prevent loss of parts in 
handling, and the bolt and shell as- 
sembly are furnished as a complete 
ii unit. Plates are bundled separately. 
No special nuts or ears are required 
8} on the bolts. These features make a 
safer roof — and a safer roof means 
fewer accidents, increased pro- 
duction, more clearance for equip- 
ment operation and better ventilation. 


Pattin specializes in roof bolting 
—it’s our business, not just a side- 
line! Your business is important to 
us, and our service engineers are al- 
ways available for consultation on 
your roof problems—ready to give 
you service when you need it! , 
WRITE OR PHONE US TODAY ¢ 


for complete details. 


Reg., U.S. 
and 
foreign 
Pat. Offices 


The 

PAT TIN 
split- type 
BOLT 


The split-type bolt is one of the 
first slotted bolts, and continues to 
be a favorite wherever split-type 


IN WESTERN STATES 


Paitin expansion shells are available bolts are used. Many mines still pre- 
_and serviced exclusively by Colora- fer this type. The bolt is a full 
do Fuel and tron Corporation, Den- 1-inch in diameter, with cut threads ~ 
ver, Colorado. Western mining and furnished with hex or square — 
companies should contact them di- nuts and various size plates.and 

ect for information and consultation. 


PATTIN 


MANUFACTURING COMPANY 
MARIETTA, OHIO 


The PIONEER of roof bolting . . . established 1888 
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A new sinter cooler—first of its type—has gone 
into operation at the New York Ore Division of Jones 
& Laughlin Steel Corp. The new equipment, which has 
been installed on the division’s sinter plant, differs 
from the conventional-type rotating cooler in that it 
is stationary, and the sinter is cooled by blasts of air 


as it works down through a vertical shaft. The new 
type of cooler gives the sinter a longer exposure for 
cooling, as long as 114 hr as compared to 15 to 20 min 
in a circular cooler. Sinter from the new equipment 
cen be loaded directly in railroad cars. The cooler, 
which has a rated capacity of 3800 gross tons of prod- 
uct per day, was designed and installed by Dravo 
Corp. 


One hundred and one mine supervisors at the 
Kopperston Nos. 1 and 2 mines of Eastern Gas & 
Fuel Associates were recently awarded “diplomas” in 
graduation ceremonies indicating their completion of 
a mine work simplification course. Eastern is one of 
the first coal companies to adapt to mining the work 
simplification principal which is a technique com- 
monly used in general industry to instruct supervisors 
in the development of better, more efficient ways of 
doing their jobs. The supervisors underwent ten 
weeks of part-time instruction to learn how to analyze 
each job, break it down into its individual steps, and 
to examine the steps to see if some could be simplified 
to save time and money. 


An educational exhibit, “Coal . . . Backbone of 
the West Virginia Economy,” was recently presented 
to the West Virginia Department of Archives and His- 
tory. Governor W. W. Barron officially accepted the 
colorful three-paneled exhibit for permanent display 
in the State Capitol Building. Making the presentation 
was Lawrence E. Tierney, president of West Virginia 
Coal Association, sponsor of the exhibit. Among the 
many informational elements contained on the exhibit 
are a map of the State, shaded to indicate where the 
mineable coal is, plus a detailed county-by-county tabu- 
lation of West Virginia’s coal production and mine- 
able reserves. Six color transparencies show modern 
mining operations. Telephones transmit a recorded 
message explaining coal’s importance to West Virginia. 
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J. H. Villard, Ine., 175 Fifth 
Ave., New York 10, N. Y., has for 
sale a collection of old engravings on 
the subject of coal mining. Some of 
them go as far back as 200 years. 
According to the company, all of them 
could be used for decorative purposes, 
making a brochure, etc. 


A $23,000,000 project to per- 
mit shipping of sulphur in liquid | 
rather than in solid lump form has | 
been started by Freepori Sulphur Co. | 
The program will spell substantial | 
savings to consumers who until now | 
have had to melt the sulphur after de- | 
livery. When completed early this | 
vear, the new facilities will be able to | 


handle some 1,500,000 long tons of 
sulphur a year in liquid form, or well 


above half of the company’s present | 
volume. The program calls for new 


liquid storage terminals on the inland 


waterways, to be served by special | 


barges on the Mississippi, Illinois and 


Ohio Rivers, pius other terminals in | 
Florida and on the Atlantic Coast to | 


be served by tanker. 


A walking dragline equipped | 


with a 303-ft boom and a 25-cu yd 
bucket is being erected at an open pit 


iron mine at Scunthorpe, England, | 
for United States Steel Companies. | 


The $2,500,000 unit will weigh about 
1850 tons. Depth of the overburden 
at the quarry varies from 50 to 150 
ft. The machine will be able to shift 


its fully loaded bucket of 52 tons over | 


a distance of 560 ft and dump it at 


a height of up to 130 ft above the | 


level on which the machine stands. 


The Copper Products Develop- | 


ment Association has approved re- 


search proposals totaling in excess of | 
$132,000 as the initial phase of its | 
1961 program and is now entering | 
into contract arrangements with six | 


additional research organizations for 


conduct of the work. Studies will be | 


designed to elicit technical informa- 
tion on copper and its alloys and 
compounds that will be applicable to 
the development of new and improved 
copper products. 


Island Creek Coal Company’s 
Mine 17 near Williamson, W. Va.. 
was recently shut down because of 
market conditions. 


The executive committee of the 
National Safety Council’s Mining Sec- 
tion held its annual mid-winter ses- 
sion at Bethlehem Steel Company’s 
Grace mine, near Morgantown, Pa., 
January 23-24. The two-day affair 
included a tour of underground and 
surface facilities. 


FEBRUARY 1961 


ACCURATE, LIGHTWEIGHT, RUGGED ...the perfect combination for 
efficient, convenient engineering work on roads, bridges, construction 
and tunnels. IMPORTANT FEATURES include 24 or 28 power 
telescope, internal focusing, coincidence-reading tubular level, and 
telescope rotatable around its longitudinal axis for rapid checking 
of level adjustments. 


WILD N-2 

ENGINEER'S LEVEL 
One of a complete line 
of superb instruments 
for Surveying, Photo- 
grammetry and Micro- 
scopy. Write for Booklet 
N-2. 


WILD HEERBRUGG INSTRUMENTS, INC.> PORT WASHINGTON, NEW YORK 
in Canada: Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario 
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To Modify Reverb Charging 
Practice 


A new materials handling system 
will be installed at the Utah Copper 
Division smelter of Kennecott Copper 
Corp. as part of a project that will 
ultimately see elimination of copper 
concentrate roasting and installation 
of a “green firing” system for direct 
charging of the reverberatory fur- 
naces. Completion of the new ma- 
terials handling system is expected 
by mid-1962. The reverbs will first 
be rebuilt with a different arch sus- 
pension to provide for direct charg- 
ing, and then the roasters will be by- 
passed to speed up processing time. 
Another innovation planned for the 
smelter is a two-direction, 100-ton 
capacity car dumper which will per- 
mit segregating materials being placed 
in storage. Built in 1906, the smelter 
was acquired by Kennecott in 1959 
from American Smelting and Refin- 
ing Co. 


Uranium Mill Contracts Signed 


The Atomic Energy Commission 
has signed an amended uranium pur- 
chase contract with Kermac Nuclear 
Fuels Corp., operators of a 3300-tpd 
processing mill at Grants, N. M., and 
an extended purchase contract with 
Susquehanna- Western, Inc., operators 
of a 500-tpd mill at Riverton, Wyo. 
Both contracts are effective for 
periods ending December 31, 1966. 

The amended AEC-Kermac agree- 
ment provides for purchases, begin- 
ning November 1, 1960, of approxi- 
mately 31,027,000 lb of U3;Ox in con- 
centrate having a total value of $237,- 
000,000. The amended contract is in 
accordance with the Commission’s 
November 24, 1958 announcement 
providing for U;0, purchases in the 
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1962-1966 period from ore reserves 
developed prior to that date. Treat- 
ment of ores from qualified independ- 
ent producers in the Grants area is 
provided for in the amended con- 
tract. 

The Commission’s extended con- 
tract with Susquehanna-Western calls 
for expenditures totaling $47,000,000 
during the period commencing June 
1, 1960. Under the new contract, the 
company can deliver 5,775,000 lb of 
U30s to the AEC. The Riverton mill 
will provide a continuing market for 
eligible ores of independent produc- 
ers over a wide area. 


Resume Zinc Mining and Milling 


American Zinc, Lead and Smelting 
Co. and Hydrometals, Inc., have re- 
sumed mining operations at Silver 
City, N. M., and milling operations 
at Deming, N. M., on a joint basis 
under the name American-Peru Min- 
ing Co. Resumption of mining in- 
volves the Kearney and Pewabic 
mines which were formerly operated 
by Peru Mining Co., a Hydrometals 
subsidiary. The mines have been 
closed for several years. American 
Zinc had been conducting exploration 
at the mines pursuant to a November 
1959 agreement by which a 50-per- 
cent interest in these properties was 
acquired from Hydrometals. This 
work indicated a substantial tonnage 
of commercial grade ore. The Dem- 
ing mill will handle ores from the 
Pewabic and Kearney mines as well 
as some custom ore, and will ship 
concentrates to the Dumas, Texas, 
smelter of American Zinc Co. The re- 
activated operations, which will be 
under American Zinc management, 
are expected to furnish employment 


for about 100 people. 


ALSO... 


Zine “blocks” weighing about 
2400 lb each are now being produced 
at the Great Falls, Mont., electrolytic 
refinery of the Anaconda Co. Avail- 
able in both High and Special High 
grades, the “blocks” measure approx- 
imately three ft square and ten in. 
deep. They can be stacked as high as 
ten units and thus conserve floor 
space. The new design facilitates ship- 
ment and eliminates the possibility of 
damage en route. 


A new $1,000,000 Mineral In- 
dustries Building is being built at 
South Dakota School of Mines and 
Technology. The three-story struc- 
ture, with about 60,000 sq ft of floor 
area, will give the college “one of the 
best equipped facilities in the nation 
for instruction and research in min- 
eral industries.” It is expected to be 
ready for occupancy in September. 


Ten technical sessions will high- 
light the 1961 Southwest Minerals In- 
dustry Conference slated to be held 
in Las Vegas, Nev., April 24-25. The 
1961 Conference will include sessions 
on industrial minerals, extractive and 
physical metallurgy, geology, mining, 
and applications of nuclear explo- 
sions. The tentative program lists 43 
papers covering a wide variety of 
subjects. 


Forty-four years after initial pro- 
duction, the Trail, B. C., zinc plant 
of Consolidated Mining & Smelting 
Co. recently turned out its five-mil- 
lionth ton of refined zinc. Now the 
world’s largest zinc plant, with a ca- 
pacity of 530 tpd, it had a 30 tpd 
capacity when placed in operation in 
1916 to treat ores from the Sullivan 
mine at Kimberley. 
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WHEELS OF GOVERNMENT 
(Continued from page 131) 


help to prevent speculation in the gold 
market.” 


COMMISSION GIVES DATA ON 
URANIUM ORE RESERVES 


Domestic uranium ore reserves | 
totaled 82 million tons containing | 
| 

0.28 percent uranium oxide as of De- | 


cember 31, the Atomic Energy Com- 
mission estimated in its annual report 
to Congress. This was a decrease of 
only about 4 million tons from the 
previous year-end estimate, AEC said, 
despite the fact that 8 million tons 
were mined during 1960. 

The AEC announced November 
24, 1958, that only reserves developed 
prior to that date would be considered 
for the Government purchase program 
during the 1962-1966 period. Prop- 
erty holders seeking to qualify under 
this program have submitted state- 
ments claiming ore reserves developed 
prior to that time, AEC reported, and 
agreements on these reserves have 
been reached with owners of most 
large deposits. However, the report 
noted, a number of small properties 
remains to be examined. 

Only a portion of the estimated ore 
reserves in a number of large deposits 
will be mined to meet deliveries to 
the AEC through 1966, the report 
continued. The AEC also stated that. 
“Notwithstanding the reduced level of 
exploration that followed the placing 
of limitations on purchases, and the 
absence of important new discoveries 
during the past two years, substantial 
domestic ore reserves will still be 
available in 1967. The estimate is that 
the equivalent of between 45 and 50 
million tons of average grade ore 
from present reserves will remain. Ad- 
ditional reserves routinely developed 
during the course of mining may add 
several million tons.” 

AEC said these reserves, although 
not large in terms of the long-range 
requirements of a major atomic power 
program, would provide a firm base 
for the domestic mining industry and 
could be augmented by renewed ex- 
ploration as demand increases. 


SUPREME COURT RULES 
IN GAS “END USE” CASE 
The Federal Power Commission 
has authority, under the Natural Gas 
Act, to consider the end use of natu- 
ral gas in deciding whether to grant 
a certificate for its transportation by 
interstate pipeline, the U. S. Supreme 
Court has unanimously ruled. 
The decision culminated a case in- 
(Continued on page 144) 
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SPECIAL 
CONFERENCE — 


RADIOISOTOPES 
IN THE MINING INDUSTRY 


Brown Palace Hotel 
Denver, Colorado 


April 13 & 14, 1961 


Sponsored by the 
American Mining Congress 
and the Colorado School of 
Mines Research Foundation 
in cooperation with the 
Atomic Energy Commission 


Radioisotopes have tremendous potenti?! in cutting production costs 
and can be counted on to do many difficult jobs that have heretofore 
been considered too tough or too expensive to undertake. The Conference 
will focus attention on the many facets of radioisotope use of interest to 
mining men and manufacturers of mining equipment. 


Among present applications of radioisotopes are the use of tracer 
atoms to detect leaks in complex piping systems, to study the flow of 
fluids, and to evaluate mechanical wear; radiation measuring devices to 
control the quality of forged and welded machinery parts, to determine 
the density of a medium or to measure bin and tank levels in process con- 
trol; and the logging of boreholes by nuclear means in correlating geo- 
logic structures and planning mineral development. These and other 
subjects will be discussed at the Conference by speakers from the Atomic 
Energy Commission and the ranks of mine operators and machinery 
manufacturers experienced in the use of this valuable new tool. 


Uranium producers are particularly urged to attend. Not only will 
they learn about the potential of radioisotopes in their own operations, 
but they will be deeply interested in the extent to which their product is 
finding acceptance in a wide range of industrial uses. 


Two special events have also been scheduled — a reception and 
cocktail party Thursday afternoon, April 13, and a Radioisotopes Lunch- 
eon featuring a prominent guest speaker on Friday. 


The Conference is a must for progressive mining men and manutfac- 
turers of mining equipment! 


Write the American Mining Congress for advance registration. 
There is no registration fee, and anyone interested in the use of radio- 
isotopes is invited to attend. 


AMERICAN MINING CONGRESS 


Ring Building Washington 6, D. C. 
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Rugqles-Coles 
ROTARY COOLERS IN FOUR TYPES 


Gas-CooLep Type—Solids are cooled by direct contact with cooling air 
(atmospheric, or dried and refrigerated). Inert gases may be used in a 
closed system. 


Water-CooLep SHett_—Water is externally applied to the shell, either by 
sprays or by partially submerging the shell. 


TusuLar Type—Internal water-cooling tubes are assembled with the rotating 
shell, or installed as a stationary bank of tubes concentric with the shell. 
Alternately, the water leaving either of these tube sections may be used for 
supplemental spray cooling on the shell exterior. 


Direct-Contact Water—For rapid cooling from very high temperatures, 
water is sprayed directly on the hot material to utilize the latent heat of 
vaporization. Usually supplemented by secondary air cooling. 


Each of these types has a particular area in which it is most economically 
applied. Write for further information. 


FINS 


Interior of a water-tube cooler. Longi- Interior of partially-submerged cooler 


tudinal banks of tubes provide maxi- — with gravity-controlled scrapers main- 
mum cooling surface for minimum _ taining clean shell surface for high- 
floor space. rate heat transfer. 


NEW YORK 
HARDINGE Toronto 
CHICAGO 
HIBBING 
ges SALT LAKE CITY 
Main Office and Works © 240 Arch St., York, Pa | SAN FRANCISCO 
HOUSTON 
LAKELAND 
BIRMINGHAM 


COMPANY, INCORPORATED 


“Hardinge Equipment—Built Better to Last Longer.” 
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Utah Copper Division of Ken- 
necott Copper Corp. on December 
| 28, 1960, reported that it was within 
reach of attaining the best safety rec- 
| ord in its history. The Division’s fre- 
quency rate for 1960, projected to 
| vear’s end, was estimated at 2.95 dis- 
| abling injuries per 1,000,000 man- 
‘hours worked. Particularly  note- 
| worthy is the fact that the Division 
| worked approximately —_ 2,270,000 
man-hours from October 16 to De- 
| cember 5, a 55-day period without a 
lost-time accident. This bettered the 
previous record of 34 consecutive 
| days of about 1,400,000 man-hours. 
| The over-all frequency rate showed 
| 1 five percent improvement over the 
| 1959 rate of 3.11. The frequency rate 
_for the year was based on about 
13,500,000 man-hours and an esti- 
mated 40 disabling injuries. 


Surface mining methods will be 
used to mine a 1500-acre, high-grade 
asbestos deposit at Coalinga, Calif., 
according to plans of Johns-Manville 
Corp. and the Kern County Land Co. 
The deposit, located at an elevation 
of about 4000 ft in the Diablo Moun- 
tain range, is covered by claims and 
leases acquired by Kern County Land. 
The two companies have jointly 
formed Coalinga Asbestos Co., Inc., 
as the operating company for the ven- 
ture. Johns-Manville owns a majority 
of the subsidiary. A mill will be built 
at the deposit to process “a high- 
auality asbestos fibre for the manu- 
facture of asbestos cement, asphalt- 
asbestos and vinyl-asbestos products.” 
Tests had been conducted by Johns- 
Manville for about a year to prove 
the quality and quantity of ore in 
the Diablo Range ore-body. 


Six Canadian uranium mines 
have launched a $1,250,000 research 
program to find new uses for uran- 
ium. The new Canadian Uranium 

| Research Foundation will be directed 
by Frank Forward, the University of 
British Columbia metallurgist who 
| developed the ammonia leach process 
of recovering nickel, now used by 
Sherritt Gordon Mines. Initially, the 
uranium foundation, which expects to 
spend about $250,000 a year, will 
| support existing uranium research in 
Canada. At the moment, the use of 
uranium in steel alloys, in heat-re- 
taining or storing materials and in 
semi-conductors, such as transistors, 
is being experimented with. Because 
of world uranium over-production 
and because the slowly-growing nu- 
clear power industry takes limited 
amounts of the metal, the Canadian 
mines face the prospect of closing 
around 1965 unless they find new 
| markets. 
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R. E. SALVATI 
AMC President 


R. M. HARDY, Jr. 


Western Division Chairman 


J. C. KIEFFER D. E. DAVIDSON 


Program Committee Chairman Manufacturers’ Division Chairman 


AMC METAL MINING AND 
INDUSTRIAL MINERALS CONVENTION 


September 10 to 14 in Seattle 


JOSEPH C. KIEFFER, manager of the North- 
western Mining Department, American Smelting & Re- 
fining Co. has accepted the post of national program 
committee chairman for the American Mining Con- 
gress Convention in Seattle, September 10 to 14. He 
thus takes on one of the most important planning func- 
tions for the meeting under the leadership of Robert 
M. Hardy, Jr., president of Sunshine Mining Co. and 
chairman of the Western Division of AMC. 

Leading mining men representing all producing 
areas of the country will work with Kieffer to develop 
the convention sessions. The Program will feature an 
interchange of views between representatives of the 
mining industry, top government officials and members 
of Congress on national policies affecting mineral pro- 
duction. Federal legislation, administrative action and 
programs to strengthen domestic mining will be dis- 
cussed, and the results of Convention deliberations will 
be set forth in a Declaration of Policy by the Industry. 

Latest developments in operating methods and new 
equipment applications in all types of metal mining 
and industrial minerals production will be fully aired 
at the technical sessions—thus rounding out the pro- 
gram to give broad coverage to the most significant 
subjects of interest to mining men. 

To assist in making Convention arrangements, 
Hardy has appointed S. M. Strohecker, Jr., Seattle 
manager for E. I. du Pont de Nemours & Co., Inc. as 
co-chairman of the general committee. Other industry 
leaders will be asked to head committees to assure 
careful planning of both the business and social sides 
of the convention, which promises to equal or sur- 
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pass the high standards set by previous AMC meetings. 

While serious attention to mining industry matters 
will be the order of the day, several top-notch enter- 
tainments are being arranged. These will include, in 
addition to the special Ladies’ Program, two evening 
parties—the “Potlatch” on Monday and the Speechless 
Banquet on Wednesday. The Convention will open with 
an official reception on Sunday, September 10. 

Early Tuesday morning, fishing enthusiasts will try 
their luck in the Salmon Derby. The miner catching 
the biggest salmon will win the prize and will be quali- 
fied to tell “fish yarns” for life. The Silver Salmon 
will be running in Puget Sound, and landing the big 
ones will give never-to-be-forgotten thrills. 

As a fitting end to a busy convention, a large group 
will take the restful boat trip to Victoria on Thursday. 
Probably the quietest capital in the world, Victoria 
offers extraordinary sightseeing opportunities. Some 
of the attractions include the Parliament buildings: 
Thunderbird Park with its totem poles; Beacon Hill. 
the city’s chief park, with its arresting seascapes and 
views of Uncle Sam’s snow-capped Olympics; the 
royal swans; the bowling green and cricket fields: 
woolen, china and antique shops with their Tudor 
fronts, and other features that make Victoria “a bit of 
Old England.” 

Hotel reservations will again be handled by a Hous- 
ing Bureau, and reservation blanks are being mailed 
out to the industry. Reservations may also be requested 
directly by letter to AMC Housing Bureau, Seattle Con- 
vention and Tourist Bureau, 215 Columbia St., Seattle 
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SCREENS THAT 
MAKE YOU MONEY 


@ Your product has to be best . . . and so do your screens. Your 
present equipment can be equipped with Bee-Zee Screens, 
round-rod as shown above or in any of the special rod shapes 
shown below. Screens are all-stainless-steel and all-welded, with 
electronic control spacing the rods precisely. Find out how Bee- 
Zee Screens turn problems into profit—to make you money. 
Wire, write or phone Galesburg DIckens 2-5154 collect. 


BIXBY-ZIMMER 


ENGINEERING CO. 
621 Abingdon St., Galesburg, Ill. 


Bee-Zee Screens in a wide variety of shapes and sizes meet the needs of leading firms 
in the coal, minerals, quarry, oil, food, chemical, plastic, brewing, distilling, pulp and 
paper, rubber and other industries. 


WHEELS OF GOVERNMENT 


(Continued from page 141) 


volving a public utility company in 
New York City, a pipeline company, 
and the Commission. In 1957 the 
utility contracted with Texas produc- 
ers for gas to burn under some of its 
New York boilers in lieu of coal, and 
arranged with the pipeline to trans- 
port the gas. The pipeline then asked 
the FPC for a certificate authorizing 
use of facilities for this purpose. 

Members of the Commission’s staff 
and coal industry spokesmen opposed 
the pipeline’s application, among 
other things, on grounds that the gas 
was to be transported for an “in- 
ferior” use from the standpoint of 
conserving a valuable naturai resource 
and that the effect of this and other di- 
rect sales would be a general rise in 
field prices of gas. On the basis of 
these broad considerations, the FPC 
denied certification. The pipeline ap- 
pealed and the case finally reached 
the Supreme Court, which upheld the 
FPC denial of certification. 

The coal industry was particularly 
pleased with these statements in the 
Supreme Court’s decision: “No one 
disputes that natural gas is a wasting 
resource and that the necessity for 
conserving it is paramount” and “One 
apparent method of preventing waste 
of gas is to limit the uses to which it 
may be put, uses for which another, 
more abundant fuel may serve equally 
well.” 


WESTERN NEWS 


A contract has been awarded by 
the Anaconda Co. to Centennial De- 
velopment Co. for underground drift- 
ing and crosscutting at the beryllium 
properties of Mt. Wheeler Mines Co. 
near Ely, Nev. The footage involved 
was not revealed. Anaconda recently 
took a two-year option on the prop- 
erties which are located in the Mt. 
Washington mining district. 


The name of the Cananea Con- 
solidated Copper Co., S. A. has been 
changed to Compania Minera de Ca- 
nanea, S. A. de C. V. The operating 
subsidiary of Greene Cananea Cop- 
per Co., Compania Minera mines 
copper by both open pit and under- 
ground methods at properties located 
at Cananea, Sonora, Mexico. The 
Anaconda Co. holds more than 99 
percent of the stock in Greene Ca- 
nanea, which in turn owns more than 
a 99 percent interest in Compania 
Minera. 
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A PORTABLE, GASOLINE POW- 
ERED DRILLING TOOL for metal, 
masonry and 
rock drilling, 
wood boring, 
andearth 
augering has 
been de- 
veloped by 
Schnacke 
Mfg. Corp., 
1016 East Co- 
lumbia St., 
Evansville 7, 
Ind. Known 
as the Porto- 
Drill, the unit 
is powered by 
a self-contained 2.2 hp, 2-cycle, air- 
cooled gasoline engine with a pres- 
surized fuel tank. Its total weight is 
30 Ib and its overall height is 24 in. 


A LINE OF DIESEL-ELECTRIC 
TRACTORS, called “Pacemaker” and 
designed for heavy-duty pushing and 
dozing, has been announced by R. G. 
LeTourneau, Inc., 2399 South Mac- 
Arthur, Longview, Tex. The new 
tractors are all-wheel drive machines 
with individually powered LeTour- 
neau electric wheels for propulsion. 
In this system each wheel has its own 
d-c electric motor and gear reduc- 
tion built inside the rim. The electric 
generators are direct coupled to the 
machines’ diesel engines to power the 
motors. 

The new line includes Model Series 
K-53 Tug-Dozer, a_ three-wheeled 
tractor that weighs 80,000 Ib. It is 
powered by a 420-hp diesel engine, 
and rolls on 75-in. diam tires. A mod- 
ification of this machine, Series 
K-53F, is equipped with 89-in. tires 
and is intended especially for areas 
where high flotation is necessary. 
The second new vehicle in the line is 
Series K-54 Power-Dozer. This 420- 
hp unit employs four wheels, 75-in. 
tires and a center-pivoted frame for 
steering. It weighs 86,000 Ib. The 
third model is the Series K-104 
Power-Dozer which carries two 420- 
hp diesel engines to provide power 
for its four “A” size electric wheels. 
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A 400 HP STATIONARY AIR 
COMPRESSOR delivering 2280 cfm 
of air has been introduced by Atlas 
Copco, 545 Fifth Ave., New York 17, 
N. Y. Designed for heavy-duty, three- 


shift operation, the machine is de- 
livered as a complete unit and is said 
to only require bolting to a simple 
steel frame preset in a concrete 
foundation. Designated the ER 8, it 
is a €wo-stage, double-acting, water- 
cooled unit with cylinders placed in 


“L” arrangement. The machine is 
rated for working pressures up to 125 
psi, is equipped with a water-cooled 
intercooler, and fitted with an auto- 
matic condensate drain valve. 


NEW MODELS OF VIBRATORY 
FEEDERS AND VIBRATING 
SCREENS have been announced by 
Syntron Co. 703 Lexington Ave., 
Homer City, Pa. The feeders, known 
as Model FH-33, have a maximum 
capacity of 75 tph and are furnished, 
complete with separate controllers, 
for 115, 230, or 460 volt, 60 cycle, 
single phase, a-c operation. 

The new screens are the electro- 
mechanical vibrating type equipped 
with electrically heated screen cloths. 
Seven models in single or double 
decks, are available with screen sur- 
faces of 3 by 5 ft, 4 by 6 ft, 4 by 8 ft, 
5 by 10 ft, 6 by 12 ft and 6 by 14 
ft. The low-voltage-secondary trans- 
former provides current for constant, 
uniform heat, said to result in the 
exact separation desired and elimina- 
tion of blinding due to moisture. The 
screen unit is activated by the RV 
vibrator—an integral motor vibrator 
with no cams, pulleys, V-belts or 
other mechanical connections that 
normally require service. 


FOR TRANSPORTATION OF WORKMEN IN COAL MINES, a new type 
of car called the ManKar has been developed by National Mine Service Co., 
2530 Koppers Bldg., Pittsburgh 19, Pa. It is available in models for high coal 


and in units as 
low as 24 in. for 


low coal produc- 
tion. Made by the 
company’s 
Greensburg Divi- 
sion, the vehicle 
may be powered 
either with self- 
contained bat- 
teries or from a 
trolley wire. Re- 
ported safety fea- 
tures include ex- 
cellent visibility 


| 


for operator, rigid unit construction, and the ability to run at high speeds 
without danger of derailment. Basic controls can be furnished in the center 
of the car, at either or both ends, or as dual control systems. Brakes are 
hydraulically-powered drum type with expanding shoes; standing brake being 


mechanical. 
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THREE NEW THROUGH-DRIVE TANDEM REAR AXLES, according to Inter- 
national Harvester Co., Motor Truck Div., Chicago 1, Ill., feature increased 
carrying capacity, simplified design and standardization of components. The 
axles are offered in rated capacities of 30,000, 34,000, and 38,000 Ib. Steel 


spring or rubber 
load cushion sus- 
pension models 
are available, and 
lightweight com- 
ponents such as 
aluminum spring 
saddles and walk- 
ing beams are op- 
tional. The com- 
pany notes that 
these axles will 
be offered with a 
100,000 mile or 
one-year warran- 
ty. They will be 
available for 
heavy-duty IH 


trucks ranging from 30,000 to 53,000 Ib gross vehicle weight and from 35,000 
to 79,000 Ib gross combination weight, in conventional, cab-forward and cab- 


over-engine design. 


A CRUSHER developed specifically 
for the preparation of coal for by- 
product coke plants has been intro- 
duced by Pennsylvania Crusher Div., 
Bath Iron Works Corp., West Ches- 
ter, Pa. Known as the ‘“Coalpactor,” 
it has the following advantages 
claimed for it: lower initial capital 
investment; improved pulverization 
levels; lower installed motor horse- 
power; lower maintenance; lower 
‘bug dust” at equal or higher pulver- 
ization levels; complete accessibility ; 
complete adjustability. The unit has 
been field tested prior to its current 
readiness for commercial application. 


A BOOSTERING MATERIAL de- 
signed for use with ammonium ni- 
trate-fuel oil mixtures has been dis- 
closed by Spencer Chemical Co., 
Dwight Bldg., Kansas City 5, Mo. 
Known as Spenite, the material is 
said by the manufacturer to develop 
the best blasting characteristics of 
ammonium nitrate-fuel oil mixtures 
with a minimum amount of booster. 
Spenite boosters weigh ten oz. each 
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and are packaged in specially-de- 
signed round opplastic containers, 
which are three in. in diameter and 
134 in. deep. 


A PUSH-BUTTON STATION of 
corrosion-proof, all-rubber, weather- 
sealed construction has been intro- 
duced by Joy Mfg. Co., Electrical 
Products Div., 1201 Macklind Ave., 
St. Louis 10, Mo. Known as the Flexi- 
tite Switch, it is recommended for 


any two-station push-button applica- 
tion, such as start-stop, forward-re- 
verse, off-on, etc. The production 
model meets NEMA types 1, 4 and 5 
enclosure requirements for both 
heavy and standard duty operation. 


A METHOD OF MOISTURE INDI- 
CATION for the process control of 
bulk materials, minus 2 in. or finer, 
has been announced by Industrial Sci- 
ence Corp., P. O. Box 1704, Hunting- 
ton 19, W. Va. The ISCOR moisture 
indicator is designed to permit ease 
of providing automatic control as well 
as continuous recording. The material 
in transit passes sensing probes. Mois- 
ture or liquid in the material func- 
tions as an electrolyte whose value 
changes with the quantity present. 


The December 1960 issue carried 
an item on Dorr-Oliver’s new 
dense media process on page 79. 
The text failed to explain that 
the accompanying photograph 
showed a pilot scale installation 
at the Dorr-Oliver laboratory at 
Westport, Conn. 


The switch fits all standard FS and 
FD boxes and flush mounting can be 
achieved on metal surfaces. It in- 
corporates micro type one or two 
pole switches tailored to specifica- 
tions, with normally open and/or 
normally closed contacts. 


AIR LINE OILERS Models LO-30 
and LO-50, with three and five-gal 
capacity, respectively, are especially 
designed for large drilling equipment. 
Introduced by the Gardner-Denver 
Co., Quincy, Ill., these air line oilers 
provide longer constant operation of 
equipment without attention to re- 
filling the oiler. Because of the wide 
range of air capacity, they are use- 
able with one or more drills. The 
LO-30, a three-gal oiler, operates 
within ranges of 175 to 600 cfm, and 
the LO-50, a five-gal oiler, operates 
in the 200 to 800 cfm range. 


A TWO-IN., STAINLESS STEEL, 
FLUID ENERGY GRINDING MILL 
is being used by the Shell Oil Com- 
pany’s Research Laboratory at Hous- 
ton, Texas, according to the manu- 
facturer—Sturtevant Mill Co., Dor- 
chester, Boston, Mass. Called the 
Micronizer, it is successfully pulver- 
izing various solid samples, including 
catalysts, to five microns or less. 
This two-in. Micronizer is said to be 
the world’s smallest commercially 
available fluid energy mill. The com- 
pany also makes one of the world’s 
largest, a 42-in. diam unit, as well as 
eight intermediate laboratory and 
production models. 
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A TEN-HP VARIABLE SPEED HY- 
DRAULIC TRANSMISSION is said 
by the manufacturer Roberts Electric 
Co., 849 W. Grand Ave., Chicago 22, 
Ill., to permit low cost automation 
and modernization of existing ma- 
chinery. It provides variable speeds 
from 0 to 1600 rpm for high-torque, 
heavy-duty applications such as: con- 
veyors, lifts and hoists, mixers, com- 
pressors, pumps, crushers, graders, 
shakers and separators. The 100-Ib 
unit has ball and roller bearings 
throughout and measures 22 in. long 
(excluding shafts), 13 in. wide and 
16 in. high. 


—ANNOUNCEMENTS— 


Three new companies have been 
set up in Iron Mountain, Mich., ac- 
cording to an announcement by Al- 
bert C. Hoyle, 
who recently re- 
signed as_ vice 
president and a 
director of Lake 
Shore, Inc. but 
was retained as a 
consultant. The 
new companies 
will serve mining 
and other industries nation-wide in 
engineering, consulting and sales ac- 
tivities. They are the A. C. Hoyle 
Co. Consulting Engineers, the 
parent unit of the over-all organiza- 
tion, to furnish design and engineer- 
ing services and expedite equipment; 
The Great Lakes Marine and 
Supply Co., to develop and manu- 
facture new products to improve 
material-handling techniques for min- 
ing and the marine industries; The 
Hoyle Products Development 
Co., to bridge the gap between in- 
ventors and manufacturers. 


H. D. Carlson has been elected a 
vice president of Southwestern En- 
gineering Co., 4800 Santa Fe Ave., 
Los Angeles 58, Calif. He was also 
named manager of the company’s 
Engineering and Construction Divi- 
sion. 
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William S. 
McAleer, for- 
merly vice presi- 
dent of McNally 
Pittsburg Mfg. 
Corp., Pittsburg, 
Kan., has been 
named vice presi- 
dent and a direc- 
tor of the Peter : 

F. Loftus Corp., design and con- 
sulting engineers, of Pittsburgh, Pa. 


Connellsville 
Corp., Connells- 
ville, Pa., (for- 
merly Connells- 
ville Manufactur- 
ing and Mine 
Supply Co.) has 
elected Philip J. 
Jaworski treas- 
urer, a post he 


will occupy in addition to his present 
assignment as controller. Jaworski 
has been with the company since 
1948 and started in the accounting 
department. 


The Warner Co., 1721 Arch St., 
Philadelphia 3, Pa., has announced 
several changes in top management. 
Reese B. Lloyd, who had _ been 
president, chief executive officer and 
board chairman of Heintz Div., Kel- 
sey-Hayes Co., was named as presi- 
dent, chief executive officer and a 
director of Warner; Robert C. Col- 
lins, Warner’s acting president since 
July 1960, became board chairman 
and Fred Fox, Philadelphia indus- 
trialist, was named executive commit- 
tee chairman. 


James L. Thornton recently 
joined West Virginia Belt Sales, 
Inc., of Mount Hope, W. Va., as 
chief engineer, Belting Sales. 

Thornton’s 
early experience 
was with Jones & 
Laughlin Steel 
Corp., Allen En- 
gineering Co. and 
West Virginia 
Engineering Co. 
In 1942 he ac- 
cepted a position 
with Goodyear Aircraft Corp., and 
in 1945 was transferred to the Coal 
Section of Belting Sales, Industrial 
Products Division, Goodyear Tire 
& Rubber Co. He later became man- 
ager of the Coal Section and con- 
tinued in this position until Decem- 
ber 31, 1960. 

A member of the AMC Coal Divi- 
sion Committee on Underground 
Haulage, Thornton assisted in devel- 


oping the Schedule for Application 
of Fire Resistant Conveyor Belting in 
Underground Coal Mines. 


C. Vander Molen has been named 
vice president and general sales man- 
ager of the Wire Rope Corp. of 
America, Inc., St. Joseph, Mo. He 
has been with the company for many 
years in various sales capacities over 
the country, was appointed assistant 
sales manager in 1957, and general 
sales manager in 1959. His new posi- 
tion calls for him to be responsible 
for all sales and warehouse personnel 
and operations throughout the United 
States and abroad. 


Aluminum Co. of America, 
Pittsburgh, Pa., has announced the 
appointment of Edward T. Wan- 
derer as development manager, ma- 
chinery and equipment, a new posi- 
tion in the company’s development 
division. Clyde G. Shiring was 
named manager of the heating and 
miscellaneous machinery _ section, 
which is concerned with applications 
of aluminum in mining equipment, 
piping systems, and boilers, among 
others. Wanderer was formerly man- 
ager of the petroleum section. 


R. H. Han- 
cock, Jr., has 
been appointed 
district manager 
of the Salt Lake ¢ 
City and Denver 
territories for 
both industrial 
and mining divi- 
sion products of 
Jeffrey Mfg. Co., Columbus, Ohio. 
Hancock was formerly vice president 
of Equipment Engineering Co., a Jeff- 
rey manufacturers’ representative at 
Sandy, Utah. The district office will 
be at 9100 S. 150 E., Sandy. 


Arley J. Ball, formerly sales man- 
ager of the Cleveland district for 
Hewitt-Robins, Inc., has _ been 
named by the company as eastern 
regional sales manager succeeding 
Norman M. Godfrey, recently 
named manager of operations of the 
Robins Conveyors Division. 


Vernon L. Perkins has been 
named sales representative in Oregon 
and northern California for P&H con- 
struction and mining equipment man- 
ufactured by Harnischfeger Corp., 
Milwaukee, Wis. Perkins will work 
closely with P&H dealers in Eureka, 
Calif., and Portland, Ore. 


Catalogs & Bulletins next page 
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CATALOGS & BULLETINS 


INDUSTRIAL BUCKET ELEVATORS. 
Hewitt-Robins, Inc., 666 Glenbrook Rd., 
Stamford, Conn. Bulletin No. 174 contains 
engineering data on various types of bucket 
elevators and recommends the grades of 
belting best suited for elevating materials 
of different weight, abrasiveness, tempera- 
ture and other characteristics. Trouble- 
shooting and belt splicing are also covered. 


HEAVY DUTY CRANE CARRIER. 
Schield Bantam Co., Waverly, Iowa. Bulle- 
tin # A-303 is devoted to the Model 406 
crane carrier which has been designed for 
mounting of the 1l-ton capacity Model 
T-350 Bantam upper unit. Said to offer 
maximum stability for long boom, big 
reach crane jobs, the 406 has a 220 hp V-8 
gas engine, air brakes on all wheels, 9.00 
by 20, 10-ply tires, and power steering. The 
frame on the carrier is a 15 by 6 in. box 
section. Optional center and rear outriggers 
are 6 by 11 in. double box by-passing type. 


CRAWLER TRACTORS. Utility Tractor 
Dept., Allis-Chalmers Mfg. Co., Milwaukee 
1, Wis. Allis-Chalmers’ H-3 and HD-3 
crawler tractors are pictorially described 
in Catalog UT 130. Illustrated information 
covers engineering, design and construction 
features and data are given on its gasoline 
and diesel power plants. 


STEEL PIPE. Advertising Dept., The 
Youngstown Sheet and Tube Co., Box 900, 
Youngstown, Ohio. Complete data on the 
corrosion resistant qualities and physical 
features of Yoloy steel pipe are shown in 
an 8-page brochure. This pipe, available in 
continuous weld and seamless standard and 


Allis-Chalmers, Inside Front Cover 
American Air Surveys, 137 
American Brattice Cloth Corp., 59 


Bethlehem Steel Co., 3 


Bixby-Zimmer Engineering Co., 144 


Bowdil Co., 25 


Caterpillar Tractor Co., 8-9 


Centrifugal & Mechanical Industries, Inc., 2 


Chicago Pneumatic Tool Co., 4 


Deister Concentrator Co., 67 


DuPont de Nemours, E. I. & Co., Inside Back Cover 


Euclid Division, 19, 20-21 
General Motors Corp. 


Gardner-Denver Co., 14 
Gerow, Theron G., 137 


H&L Tooth Co., 136 
Hardinge Co., Inc., 142 
Heyl & Patterson Co., 26 


Jeffrey Mfg. Co., 23 


KW-Dart Truck Co., 122 
Kennametal, Inc., 32 


Lee-Norse Co., 128-129 


LeTourneau-Westinghouse Co., 10-11, 13 


148 


extra strong pipe sizes, is a copper-nickel, 
high strength, low-alloy steel. Its resistance 
to atmospheric, soil and chemical corrosion 
is illustrated in charts and graphs compar- 
ing it with carbon steel and wrought iron. 
Other charts compare the tensile, yield, and 
impact strengths. 


GRIZZLY FEEDERS. Carrier Division, 
Chain Belt Co., 211 N. Jackson St., Louis- 
ville 2, Ky. Chain Belt’s line of Natural 
Frequency Vibrating Grizzly Feeders are 
designed primarily for use in rock products 
and ore processing. Described in Bulletin 
No. C900P, they are used with crusher or 
hammer mill operations to feed rock of any 
size at uniform rates, distribute . material 
evenly across opening for uniform crusher 
wear, scalp fines to prevent crusher jam- 
ming, and to automatically control capac- 
ity for best crusher efficiency. The grizzly’s 
amplitrol drive and remote control systems 
are fully described. 


FLEXIBLE CUSHION COUPLINGS. 
Dodge Mfg. Corp., Mishawaka, Ind. Two 
new types of Dodge Para-flex Flexible 
Cushion Couplings, one for high speed, 
high torque applications and another for 
attachment to flywheels of internal com- 
bustion engines, are described in Bulletin 
901. The new couplings, as well as the orig- 
inal Standard Para-flex, are covered by com- 
plete engineering data, photographs, di- 
mension drawings and selection tables. All 
three of these couplings are recommended 
to accommodate angular and parallel shaft 
misalignment and end float, to absorb vi- 
bration, and to cushion shock loads. The 
High Speed and Flywheel couplings are 
offered in sizes to deliver up to 47 hp per 
100 rpm, with bushings to fit shafts up to 
four in. in diam. Hubs can be ordered 
bored to size to fit larger shafts, up to six 
in. 
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Macwhyte Co., 22 


SHUTTLE CARS. Goodman Mfg. Co., 
Halsted St. and 48 Place, Chicago 9, Ill. 
Catalog G-148 describes a-c and d-c type 
Goodman shuttle cars for both low and 
intermediate height coal. Included are 
specifications and dimensions plus descrip- 
tions of design and construction features. 


INDUSTRIAL CHEMICALS. Nalco 
Chemical Co., 6216 W. 66th Pl., Chicago 
38, Ill. Bulletin K6 describes a broad spec- 
trum of cationic and non-ionic surface ac- 
tive agents, ranging from fatty nitrogen de- 
rivatives to polyether alcohols. Among 
other chemicals discussed are fatty imi- 
dazoline diamines, fatty amidomonoamines, 
fatty amidodiamines, quaternary ammonium 
chlorides, oxyalkylation products, and col- 
loidal silicas. Physical characteristics of the 
chemicals and some of their uses are in- 


cluded. 


RUBBER PRODUCTS. Manhattan Rub- 
ber Div., Raybestos-Manhattan, Inc., Pas- 
saic, N. J. Catalog M5 is a revised and 
condensed general catalog describing the 
company’s complete line of industrial 
rubber products. Included are sections on 
the Poly-V drive, V-belts, transmission belts, 
conveyor belt, and all types of hose, flexible 
rubber pipe and expansion joints. A sum- 
mary of molded and extruded products is 
also provided. 


TWO-WAY RADIO. Communications and 
Industrial Electronics Div., Motorola Inc., 
4501 West Augusta Blvd., Chicago 51, Ill. 
This brochure contains complete explana- 
tions and illustrations of the company’s new 
transistorized MOTRAC Two-Way Radio. 
Among the reported advantages described 
are low current drain, compactness, reduced 
maintenance and high audio power. A spe- 
cial section is devoted to the research and 
engineering of this line of radios. 
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MJ Wu U O This “one major manufacturer,” who has manufactured his entire line of permissibles 


with 10% salt for over two years, is Du Pont. For information, call your Du Pont Explosives Distributor or 


Representative. Or write Du Pont, Explosives Department, QU POND 
6440 Nemours Building, Wilmington 98, Delaware. [P [L S [ S 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Mines pureat Tells fiow of Salt 
nd {mprov™ Safety of Cexta™ Mining Explosive 
Ul. News release from the u.S- ot and that fine galt is more effective than 
pureaU ot Mines: esearch OY coarse salt. 
the Bureay, of Mines has that the The jabel is applied to an 
ad addition, of from 40 to 20 percent ordinaty explosive after has approves py the 
galt to Ser explosives ysed in coal Buread for use undet carefully specified con- 
mines sncreases theit safety factor» the De gions coal mines- Users 
d partment of the {terior has sometimes violate accePte? safety stand- 
A report recently published by the Bureau gras pandling explosives- The Bureaus 
descrives ats studies which revealed efiects of sherefore> always seeks reduce the $0- 
varying, proportions of fine and galt called of permissiOle explosives 
in Cooling the flames emitted so that if. they are misused they \ess 
thus jessenine theit chances jikely *° ignite or dust already jn the 
ot coal dust. mine 
As 3 result of the researem yndertaken in From gd to 400 million pounds of pet 
cooper atio® with the institute of Makers of missile explosives are m an- 
Explosi’ es, one major United States manu- qually qn the United States, and the Burea. 
facuret already has changes his formulas: pelieves it iS quite yikely that all makers of 
now adds 10 percent fine salt tO his permissible exprosives eventually will adopt 
tire line of explosives: salt gormulas, pirectot Ankeny gades. 
pirector Marling Ankeny of the Bureat Report of 5683, wReduciné 
of Mines pointed out that the Buread does the {ncendiviy of permissivle Explosive 
not claim credit fort the of gddine gait by sodium Chlorides” was written py N- E. 
to expiosives> the practice originated in Panna, G. pamon, and w. Van 
Europe poweve! he the Bureat Dolah. A copy can be obtained from the 
proved: jn series of 7,400 rest explosions Dalat Ave Section, purest of 
of 8! gisterent formulation’: that permis” Mines, 4300 Forbes Ave-> 13, ~ 
givle explosives with salt gaditives are gatet 


“IN CASE OF EMERGENCY” 


Mine emergencies happen without warning . . . and 
when they do happen, equipment that carries the “in 
case of emergency” label suddenly becomes vital to 
fire fighting and rescue efforts. Breathing protection 
devices are a major part of emergency mine equipment. 


M-S-A McCAA® Oxygen Breathing 
Apparatus— 

gives complete breathing protection in any unbreath- 
able atmosphere for a minimum of two hours. Used 
under the hardest physical conditions ...in fighting 
and sealing fires, re-establishing ventilation, and 
rescue operations. U.S. Bureau of Mines approved. 
M-S-A Chemox®— 

allows complete breathing protection in any gaseous 
or oxygen deficient area for a minimum of 45 minutes. 
Generates its own oxygen supply from replaceable 
canister. Weighs only 1312 Ibs. U. S. Bureau of 
Mines approved. 

M-S-A All-Service Mask®— 

assures safe, comfortable breathing protection 
against smoke and toxic gases including carbon 
monoxide—singly—or in combination where there 
is sufficient oxygen to sustain life. U. S. Bureau of 
Mines approved. 


Below is a check list of this equipment offered by MSA. 
If you would like to make sure your emergency pro- 
gram is up-to-date, why not have our representative 
check your requirements and suggest a regular inspec- 
tion and maintenance schedule. 


M-S-A Self-Rescuer®— 

@ miniature mask for use in deadly carbon monoxide 
following fire or explosion. Gives the miner precious 
minutes of emergency breathing protection. Unit is 
compact, lightweight; may be stored in quantity 
underground or carried individually. U. S. Bureau of 
Mines approved. 


M-S-A Air and O2 Mask— 

designed for 30 minutes maximum breathing pro- 
tection in any atmosphere—supplies air or oxygen in 
exact accordance with breathing requirements. Flow 
ceases during exhalation for added economy. Com- 
fortable to wear and easy to use. 

M-S-A Pneolator®— 

provides automatic artificial respiration that assures 
maximum chances of recovery for victims of poisonous 
gases, electrical shock, heart attacks, or other causes 
of asphyxia. Housed in compact, lightweight glass 
fiber case. 


MINE SAFETY APPLIANCES COMPANY 


j 201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 77 Branch Offices in the United States and Mexico 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 
Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S. 
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